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palavras-chave 
 
Agrotóxicos, agricultores e exposição. 
resumo 
 
 
Esta dissertação tem como objectivo avaliar se os agricultores tomam medidas de 
segurança na utilização de produtos fitofarmacêuticos em Portugal e no Brasil.  
Estes produtos são prejudiciais tanto para os agricultores como para os consumidores, 
trazendo sérios impactos para o ambiente e saúde. 
A dissertação apresenta uma parte teórica em que se aborda a problemática deste tema 
e a importância de aplicar novas medidas. 
E  uma segunda parte em que descreve o estudo empírico, com recurso a um inquérito 
por questionário, sendo realizado em Manaus no Brasil  e na freguesia de Galegos 
concelho de Penafiel, em  Portugal, com o objetivo de analisar as práticas na 
aplicação, o armazenamento e a formação sobre os agrotóxicos. Os agricultores estão 
informados que os produtos agrotóxicos fazem mal à saúde e ao ambiente. No entanto 
cometem irregularidades nas práticas de utilização como: a mistura de produtos, a não 
utilização de  equipamentos de proteção individual, a falta de leitura de rótulos,  
destino final de embalagens incorreto, o mau manuseamento destes produtos, a escolha 
incorreta dos fertilizantes e o incumprimento da legislação, que faz com que o risco de 
exposição ocupacional seja maior face a estes produtos. 
É de extrema importância a ligação de várias áreas políticas, sociais e ambientais, para 
que através de uma troca de informação com os saberes tradicionais sejam 
implementadas novas medidas e uma maior sensibilização e  consciencialização, não 
só dos agricultores como dos consumidores. 
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Abstract 
 
The objective of this work was to assess whether the farmers are taking security 
measures when utilizing phytopharmaceuticals in Portugal and in Brazil. 
These products are harmful not only for the farmers but also for the consumers. They 
may cause severe impacts for the environment and health. 
The thesis starts with a theoretical description of the problem and the importance of 
applying new measures. 
The second part describes the empirical study done in Manaus, Brazil and in Galegos, 
Portugal. The study was based on interviews and had the goal to analyse how they are 
applied, stored and formed. The farmers are well informed that the agrotoxic products 
are harmful for both health and environment. However, there are irregularities in the 
way the products are handled, such as: mixing the products, no use of individual 
protection equipment, lack of reading the labels, incorrect disposal of the packages, 
bad handling of the products, incorrect choice of fertilizers and the non-compliance of 
the legislation. Thus, the risk of occupational exposure to these products is bigger. 
It is crucial that there is a interconnection between political, societal and 
environmental areas so that new measures can be put in practice through an exchange 
of information with the traditional knowledge. This will lead to a greater awareness 
and consciousness not only of the farmers but also of the consumers.  
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$#O#! ! C4,B45A5!6(!H8I:*-(!6(!P(-067,-!6(!HB4,)@N*/,-!8,-!H:*A(8),-!
'TS! ! c:)45!95*N,!R,:7A(!
'5! ! c8*?,!T74,.(*5!
V#'! ! K7.(410/*(!HB40/,:5!p)*:!
O]#! ! P(/(8-(5A(8),!n(45:!HB40/,:5!
! !
!!
! !
!!
,Z#F! !k8-)*)7),!6(!V(-(8+,:+*A(8),!HB4,.(/7I4*,!(!O:,4(-)5:!K7-)(8)I+(:!6,!T-)56,!6,!
HA5=,85-!
'^#F! c8*+(4-*656(!O(6(45:!6,!HA5=,85-!
'^F&! c8*+(4-*656(!O(6(45:!6(!S5),!n4,--,!
! !  
!
!
!
!
!
!
!
!
!
!
!
!
!
!
TN.,-*>?,!5!5B4,)@N*/,-!(A!/,A78*656(-!5B40/,:5-g!C,4)7B5:!(!945-*:!
V(.54)5A(8),!6(!HA&*(8)(!(!%46(85A(8),!!!!!!!! "!
"#$%&'()!*+ ,\&O)Z'_`)!
*+* 5\a'#ZO#F5\&)!
%-!5B4,)@N*/,-!-?,!.4,67),-![70A*/,-!7-56,-!85!5B4*/7:)745!.545!(+*)54!5-!.45B5-W!,-! *8-(),-W!,-!
178B,-!(!.545!57A(8)54!5!.4,67)*+*656(!65-!/7:)745-#!%!-(7!7-,!.,6(!-(4!.4('76*/*5:!)58),!.545!,!
5A&*(8)(!/,A,!.545!,-!-(4(-!M7A58,-!^P(/(85!!"#$%#W2GGF_#!!
H!A,6(48*=5>?,!65!5B4*/7:)745!(!,!/4e6*),!.545!,-!5B4*/7:),4(-!1(=!/,A![7(!(-)(-!*8-(4*--(A!85-!
-75-!.4I)*/5-!(-)(-!.4,67),-![70A*/,-W!-(A!)(4!(A!/,8)5!5!15:)5!6(!(-)47)745-!(!*8-)*)7*>l(-W![7(!
*A.:(A(8)5--(A!5!1,4A5>?,!-,&4(!5!7)*:*=5>?,!6,-!8,+,-!.4,67),-!.545!5!.4,)(>?,!6,!5A&*(8)(W!
5! -5j6(! 6,-! 5B4*/7:),4(-W! (+*)586,! 5--*A! ,-! 4*-/,-! ,/7.5/*,85*-! (! .545! ,! 5A&*(8)(! ^q5B8(4! !"#
$%&'2GGJ_#!
X,!-,:,!5-!.4*8/*.5*-!/,8-([7b8/*5-!65!5.:*/5>?,!6,-!5B4,)@N*/,-!-?,!5!(4,-?,!10-*/5W!&*,:@B*/5!(!
[70A*/5W!6(+*6,!.4*8/*.5:A(8)(!f-!"-7&-)U8/*5-!5)*+5-!6,-!.4,67),-![70A*/,-#!H!.,:7*>?,!65!IB75W!
,4*B*8565!.(:5!!4(B5!6,-!/5A.,-!!5B40/,:5-W!A,6*1*/5!,!/*/:,!M*64,:@B*/,!(!)5A&eA!5!/,8)5A*85>?,!
6(!IB75-!-7.(41*/*5*-!(!:(8>,-!14(I)*/,-#!T-)5!/,8)5A*85>?,!e!4(5:*=565!5)45+e-!!65!.(8()45>?,!!(!
:*N*+*5>?,!8,-!-,:,-#!H!80+(:!6,!54W!-?,!(A*)*6,-!B5-(-!/,A!(1(*),!6(!(-)715#!
%-! 5/*6(8)(-! .,4! .7:+(4*=5>?,! .,6(A! 5/,8)(/(4! 6(+*6,! f-! A*/4,.54)0/7:5-! )458-.,4)565-! .(:,!
+(8),W! -(86,! A5*,4! ,7! A(8,4! /,8-,58)(! ,! Ae),6,! 6(! 5.:*/5>?,W! )(A.(45)745W! M7A*656(! (!
+(:,/*656(!6,!+(8),!^a,864(-W2G""_#+
X(-)5!)(-(!.4()(86(Q-(!15=(4!7A5!58I:*-(!/,A.545)*+5!-,&4(!,!7-,!6(!5B4,)@N*/,-!85!5B4*/7:)745!
8,!X,4)(!6(!C,4)7B5:!^C(851*(:_!(!8,!X,4)(!6,!945-*:!^S5857-_#!!
*+: ;,$b&5V5!
%!A587-(5A(8),!6(!5B4,)@N*/,-!.(:,-!5B4*/7:),4(-!6(!C(851*(:!^C,4)7B5:_!(!.(:,-!5B4*/7:),4(-!6(!
S5857-!^945-*:_!e!1(*),!(A!-(B7458>5\!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!
1 Substância ativo, ou ingrediente ativo- molécula constituinte dos agrotóxicos, para a sua função, 
(EMBRAPA) 
2  Produto não encontrado cujo nome comercial não foi entendido bem por parte da autora. 
m,585!P,-*8M5!
2! ! c8*+(4-*656(!6(!H+(*4,!
!
*+@ )Tc5&,S)V!]5O#,V!
<,A! (-)5! )(-(! .4()(86(Q-(! *8+(-)*B54! 5-! .4I)*/5-! 6,! M,A(A! 15/(! 5,-! .(4*B,-! )(/8,:@B*/,-W! ,-!
5B4,)@N*/,-W!(A!S5857-!(!(A!C(851*(:#!!
(&)&( *+,-./0*1#-12-345/3*1##
r H85:*-54!(!/,A.5454!8,-!6,*-!.50-(-W!(A!(-)76,W!,! )*.,!6(!5B4*/7:)745W!5-!/545/)(40-)*/5-!
-,/*,(/,8@A*/5-W!5!1,4A5!6(!7-,!6,-!5B4,)@N*/,-W!5![758)*656(W!5!(N.,-*>?,W!5-!A(6*65-!
6(!.4(+(8>?,W!,!-(7!/,8M(/*A(8),!(!5-!-75-!.4*8/*.5*-!+*5-!6(!(N.,-*>?,#!
r H+5:*54!5!.(4/(.>?,!6(!4*-/,!.,4!.54)(!6,-!5B4*/7:),4(-!(!5!58I:*-(!6(!+7:8(45&*:*656(!15/(!
f!7)*:*=5>?,!6(!5B4,)@N*/,-#!
r C4,.,4!-,:7>l(-!.545!5!A*8*A*=5>?,!6,!4*-/,!6(!(N.,-*>?,!.,4!5B4,)@N*/,-#!!
*+E F5&)Z)()],#!
P(+*-?,!65!&*&:*,B451*5!-,&4(!,!)(A5!6,-!5B4,)@N*/,-#!T:5&,45>?,!6(!7A!(-)76,!(A.04*/,!(A!675-!
I4(5-!6(!(-)76,!(A!C,4)7B5:!(!8,!945-*:#!H!5.:*/5>?,!6(!7A!*8[7e4*),!.,4![7(-)*,8I4*,#!!!
%! )45)5A(8),! 6,-! 656,-! e! 1(*),! /,A! 4(/74-,! 5,! .4,B45A5! 1"$"67"68$%# 2$89$:!# ;<=# ">!# 1<86$%#
186!?8!7!^KCKK_!(!,!TN/(:!e!7)*:*=56,!.545!5!,&)(8>?,!6,-!B4I1*/,-#!
*+H )O]#\,d#_`)!Z#!Z,VV5O&#_`)!
X,! .4*A(*4,! /5.0)7:,! (8/,8)45Q-(! ,! (8[75645A(8),! 6,! )(A5W! ,-! ,&'()*+,-! 6,! (-)76,! (! 5!
A(),6,:,B*5!5.:*/565#!
X,! -(B786,! /5.0)7:,! 5.4(-(8)5AQ-(! 5-! )(AI)*/5-! 6,-! 5B4,)@N*/,-W! 5! /:5--*1*/5>?,! 6(-)(-W! ,-!
(1(*),-! 6,-! .4,67),-! [70A*/,-! 85! -5j6(! (! 8,! 5A&*(8)(W! ,! 7-,! -(B74,! 6(! 5B4,)@N*/,-W! 5-! -75-!
+(865-W!5!),A565!6(!6(/*-?,!.,4!.54)(!6,-!5B4*/7:),4(-W!5-!+(865-!6(!5B4,)@N*/,-!(!5!58I:*-(!65!
:(B*-:5>?,!6,-!.50-(-!(A!(-)76,#!
X,!)(4/(*4,!/5.0)7:,!/,8-)5!5!6(-/4*>?,!B(,B4I1*/5!(!-,/*,(/,8@A*/5!65-!I4(5-!6(!(-)76,#!!
X,![754),!/5.0)7:,!(-)I!(N.,-),!,!(-)76,!(A.04*/,W!5.4(-(8)5AQ-(!5-!A(),6,:,B*5-!6,!(-)76,W!,-!
4(-7:)56,-!5:/58>56,-!85-!675-!I4(5-!6(!(-)76,!(!5!6*-/7--?,#!
TW!8,!j:)*A,!/5.0)7:,W!5.4(-(8)5AQ-(!5-!/,8-*6(45>l(-!1*85*-!6,!(-)76,!(!5-!4(/,A(865>l(-#!
TN.,-*>?,!5!5B4,)@N*/,-!(A!/,A78*656(-!5B40/,:5-g!C,4)7B5:!(!945-*:!
V(.54)5A(8),!6(!HA&*(8)(!(!%46(85A(8),!!!!!!!! $!
"#$%&'()!:+ )V!#]O)&be,")V!!
%-! n4(B,-! (! ,-! P,A58,-! 4(:5)5A! 8,-! -(7-! (-/4*),-! ,! 7-,! 6(! (8N,14(! (! 54-e8*,! 8,-! /5A.,-!
5B40/,:5-!.545!/,8)4,:54!5-!.45B5-!6(!*8-(/),-#!i5A&eA!8,!-e/7:,!sRk!(!5)e!1*85:!6,!-e/7:,!sks!5-!
-7&-)U8/*5-![70A*/5-!65-!.:58)5-W!/,A,!5!8*/,)*85!(!,-!.*4()4,-!(45A!7-56,-!85!T74,.5!(!T-)56,-!
c8*6,-!65!HAe4*/5!^TcH_!.545!,!/,8)4,:,!6(!.45B5-#!
X,! *80/*,! 6,! -e/7:,! ss! 4(5:*=545AQ-(! +I4*,-! (-)76,-! .545! ,! /,8)4,:(! 65-! .45B5-! 5)45+e-! 6(!
-7&-)U8/*5-! *8,4BU8*/5-W! /,A,!.,4!(N(A.:,g!,! /,&4(W! ,! /M7A&,W!,!A(4/j4*,!(!,! /56A*,W! -(86,!
/,A(4/*5:*=56,-! A5-! -(A! A7*)5! (1*/I/*5#! V7458)(! 5! -(B7865! B7(445! A786*5:! 6(-/,&4*45A! 5!
Y1,4>5]! .545! /,8)4,:54! ,-! *8-(/),-! /,A! ,! ,4B58,/:,456,! VVi! (! ,4B58,1,-1,456,! K`HPHVHSW!
7-56,!85-!54A5-!6(!B7(445#!
X,-!58,-!DGW!6,!-e/7:,!.5--56,W!,-!5B4,)@N*/,-!),48545AQ-(!7A5!Y1(445A(8)5]!17865A(8)5:!.545!
5-!.45)*/5-!5B40/,:5-!^!V(!a785!!"#$%W2GGJ_#!
K(86,!,-!5B4,)@N*/,-!-(B786,!,!V(/4(),!8t!F#GJFW!6(!F!6(!'58(*4,!6(!2GG2W!6,!945-*:g!
Y.4,67),-!(!5B(8)(-!6(!.4,/(--,-!10-*/,-W![70A*/,-!,7!&*,:@B*/,-W!6(-)*856,-!5,!7-,!8,-!-(/),4(-!6(!.4,67>?,W!8,!
54A5=(85A(8),!(!&(8(1*/*5A(8),!6(!.4,67),-!5B40/,:5-W!85-!.5-)5B(8-W!85!.4,)(>?,!6(!1:,4(-)5-W!85)*+5-!,7!.:58)565-W!
(!6(!,7)4,-!(/,--*-)(A5-!(!6(!5A&*(8)(-!74&58,-W!M064*/,-!(!*867-)4*5*-W!/7'5!1*85:*656(!-('5!5:)(454!5!/,A.,-*>?,!65!
1:,45!,7!65!15785W!5!1*A!6(!.4(-(4+IQ:5-!65!5>?,!658,-5!6(!-(4(-!+*+,-!/,8-*6(456,-!8,/*+,-W!&(A!/,A,!5-!-7&-)U8/*5-!(!
.4,67),-!(A.4(B56,-!/,A,!6(-1,:M58)(-W!6(--(/58)(-W!(-)*A7:56,4(-!(!*8*&*6,4(-!6(!/4(-/*A(8),”!
H8)(-! 6(! -(4(A! *8)*)7:56,-! 6(! 5B4,)@N*/,-W! (-)(-! (45A! Y6(1(8-*+,-! 5B40/,:5-]! A5-! 6(.,*-! 6(!
A7*)5-!4(78*l(-W!8(B,/*5>l(-!.,:0)*/5-!/,A!-*86*/5),-!4745*-!(!/,,.(45)*+5-W!,!8,A(!1,*!5:)(456,#!
i5A&eA!-?,!8,A(56,-!6(!.(-)*/*65-!(A!/(4),-!.50-(-W!-(86,!)5A&eA!7A!Y:,&&o]!65! *86j-)4*5!
[70A*/5W!.,*-!6I!5!(8)(86(4![7(!-@!A5)5!5-!.(-)(-#!
%-! 5B4*/7:),4(-! A(8/*,85A! /,A,! Y4(Ae6*,! .545! .:58)5-]W! [7(! -74B*7! .(:,-! /,A(4/*58)(-! 8,-!
58,-! DGW!A5-! 8?,! *81,4A5+5A!,-! (1(*),-! 8(B5)*+,-! 6(-)(-W! .,*-! .545! ,-! 5B4*/7:),4(-! -@! )*8M5A!
+58)5B(8-!6(+*6,!f!*81,4A5>?,![7(!:M(-!.5--5+5A!^C(4(-!!"#$%#u!2GG$_#!
H--*A!-(86,W!6(-6(!";JL!(N*-)*7!8,!945-*:!7A!B4586(!7-,!6(!5B4,)@N*/,-W!,4*B*8586,!5!4(+,:7>?,!
+(46(W! 6(+*6,! .4*8/*.5:A(8)(! 5,! C:58,!X5/*,85:! 6(! V(-(8+,:+*A(8),! (A! [7(! ,! 5B4*/7:),4W! [7(!
6(-('5--(!,&)(4!,!/4e6*),!4745:W!(45!,&4*B56,!5!/,A.454!5B4,)@N*/,-!^V5!K*:+5!!"#$%#W!2GGL_#!!
TA!C,4)7B5:!8,-!58,-!LGW!DG!(!JG!M,7+(!7A!7-,!*86*-/4*A*856,!6(!.(-)*/*65-W!.,*-!-@!/,8M(/*5A!
5-! +58)5B(8-W! 5! 80+(:! (/,8@A*/,W! 85! 5.:*/5>?,! ^R5=W";EG_#! TA!";D$! /,A(>5! 7A5! /5A.58M5! 6(!
-(8-*&*:*=5>?,!.545!5-!.4,&:(AI)*/5-!6,-!.(-)*/*65-!.(:5!V*4(/>?,Qn(45:!6(!K(4+*>,-!HB40/,:5-#!%!
m,585!P,-*8M5!
F! ! c8*+(4-*656(!6(!H+(*4,!
!
:5&,45)@4*,! 6(! 1*),A54/,:,B*5! )5A&eA!.54)*/*.,7! 85-! /5A.58M5-! (! M,7+(! /54)5=(-W! .581:(),-! (!
(N*-)*7! 7A! .4,B45A5! 85! )(:(+*-?,! ]! /5A.58M5-! /,A! 5! 15A0:*5! C5)4,/08*,! Y^HSHP%u! ";DL_#! X,-!
58,-!-(B7*8)(-!M,7+(!+I4*5-!A7658>5-!:(B*-:5)*+5-!5)e!f!5)75:*656(#!
!
:+* "(#VV,^,"#_`)!Z)V!#]O)&be,")V!
TN*-)(!7A5!B4586(!+54*(656(!6(!5B4,)@N*/,-!(!),48,7Q-(!*A.,4)58)(!5!-75!/:5--*1*/5>?,W![7(!.,6(!
-(4!4(5:*=565!6(!5/,46,!/,A!5!-75!178>?,W!B47.,![70A*/,!,7!B457!65-!),N*/*656(-!^TB*),W!2G""_#!
K(B786,!TB*),!^2G""_!5!/:5--*1*/5>?,!6,-!5B4,)@N*/,-!.,6(!-(4!6*+*6*65!(A!F!B47.,-!/,8-,58)(!5!
-75!178>?,g!
r `(4&*/*65-g! /,8)4,:,!85-!(4+5-!658*8M5-W!A*-)745! /,A! -7&-)U8/*5-![70A*/5-W! 1,48(/(86,!
.4(+(8>?,!/,8)45!.(-)(W!-(86,!5!/7:)745!)456*/*,85:!/,A!A5*,4!/7-),!6(!*A.:(A(8)5>?,W!
[7(! (-)I! :*A*)56,! 6(+*6,! f-! /7:)745-! 8,7)45-! e.,/5-W! /,8)4,:,! /,A! A5*,4! 6745>?,W!
/,A.,-),-!.,4!A*8(45*-W!,4BU8*/,-!/:,456,-!,7!,4BU8*/,-#!
r k8-()*/*65-g!6(-)47*>?,!6(! *8-(),-W!5! -75!5.:*/5>?,!6(.(86(!6,-!/*/:,-!6(-)(W![7(!+54*5A!
/,A!/(4),-! 15),4(-! /,A,!,! )(A.,W! 5-! .4I)*/5-! 65-! /7:)745-W! 5-! .:58)5>l(-W! 5! 6(-)47*>?,!
6,-! 4(-067,-! 65! 5B4*/7:)745W! (8)4(! ,7)4,-#! TN*-)(A! )45)5A(8),-! .4(+(8)*+,-! .545! ,! 7-,!
6(-)(-W![7(!-?,!5.:*/56,-!58)(-!65!*81(-)5>?,#!
r O78B*/*65-g! -(4+(A! .545! /,8)4,:54! ,-! 178B,-! 1*),.5),Be8*/,-! (! *8)(41(4(A! /,A! 5!
[75:*656(!6,-!.4,67),-!/7:)*+I+(*-!(!5!-75!5.54b8/*5W!-(86,!6(!.([7(85!6745>?,W!,7!-('5W!
e!8(/(--I4*,!/,:,/54!A5*-!+(=(-!.545!/(4)5-!/7:)745-W!5.:*/5Q-(!85!5:)745!6(!/4(-/*A(8),W!
)(86,!(-)5!15-(!A5*,4!6745&*:*656(#!
r %7)4,-!.(-)*/*65-!.,6(A!-(4g!
!!!!!!X5)5/*6*65-g!/,8)4,:5!,-!A(5)@*6(-u!
!!!!!!H/54*/*65-g!/,8)4,:,!6(!I/54,-u!
!!!!!!P5)*/*65-g!/,8)4,:,!6(!4,(6,4(-u!
!!!!!!S,:7-[7*/*65-g!/,8)4,:,!6(!A,:7-/,-#!
TB*),!^2G""_!8,!-(7!(-)76,!6*+*6(![758),!5,!B47.,![70A*/,!.,6(86,!-(4g!
%4B58,/:,456,-g!/,8-)*)706,-!.,4!/:,4,!(!456*/5*-!6(!/54&,8,W![7(!(A!B4586(!.54)(!-?,!.4,*&*6,-!
(A![75-(!),6,!,!A786,#!
TN.,-*>?,!5!5B4,)@N*/,-!(A!/,A78*656(-!5B40/,:5-g!C,4)7B5:!(!945-*:!
V(.54)5A(8),!6(!HA&*(8)(!(!%46(85A(8),!!!!!!!! L!
%4B58,1,-1,456,-g! 5! -75! /,A.,-*>?,! 6(! I/*6,! 1,-1@4*/,! ,7! .*4,1,-)@4*/,W! )*,-1,-1,456,-W! (-)(-!
6(-5)*+5A!5!(8=*A5!5/()*:/,:*8(-)(45-(W![7(!)(A!7A5!B4586(!178>?,!8,!-*-)(A5!8(4+,-,!)58),!6(!
M7A58,-!/,A,!-(4(-!+*+,-#!
<54&5A5),-g!6(4*+5A!6(!e-)(4(-!6,!I/*6,!/54&UA*/,W!(-)(-!4(67=(A!5!/,:*8(-)(45-(!-58B708(5#!
C*4()@*6(-g!,4*B*85AQ-(!5)45+e-!6,!e-)(4(-!)@N*/,-W!.4('76*/5!5!/,867>?,!6,-!*A.7:-,-!8(4+,-,-#!
V*)*,/54&5A5),-!g!-?,!,4B58,--7:1,456,-W!A7*),!.4('76*/*5*-!f!-5j6(#!
i4*5=*85-g!-?,!A7*),!)@N*/,-!(!.(4A58(/(A!8,!-,:,W!IB75W!.:58)5-!(!58*A5*-!67458)(!A7*),!)(A.,#!
H! %4B58*=5>?,!S786*5:! 6(! K5j6(! ^%SK_! /:5--*1*/5! [758),! f! ),N*/*656(A! /,A,! -(! .,6(! +(4! 85!
i5&(:5!"W!5)45+e-!65!6,-5B(A! :()5:!6,-!5B4,)@N*/,-! ^Va_W!,86(!(-)(-!+5:,4(-! 1,45A!)(-)56,-!(A!
:5&,45)@4*,W!(A!LGv!6,-!58*A5*-W!/,:,/545A!LGv!65!/,8/(8)45>?,!6(!5B4,)@N*/,-!(!4(1(4(8/*545A!
,! +5:,4! 65! 6,-5B(A! :()5:! ^Va_! 6,-! .4,67),-! [70A*/,-#! H-! /,4(-! 65-! 15*N5-! -*B8*1*/5A! ,! 80+(:! 6(!
),N*/*656(!(!(-)?,!/,:,/565-!8,-!4@)7:,-!^TA&45.5_#!
i5&(:5!"!Q!<:5--*1*/5>?,!),N*/,:@B*/5#!O,8)(g!TA&45.5!
!
:+: #]O)&be,")V!5!#!V#fZ5!;'F#\#!!
c8-!6,-!15),4(-!6(!4*-/,!.545!5!-5j6(!M7A585!-?,!,-!5B4,)@N*/,-W!5!(N.,-*>?,!8?,!51()5!5.(85-!
,-!)45&5:M56,4(-W!A5-!5)45+e-!65!/,8)5A*85>?,!5:*A(8)54!(!6,!5A&*(8)(!/,:,/5!(A!4*-/,!,7)4,-!
B47.,-! .,.7:5/*,85*-! /,A,!,-! 15A*:*54(-! 6,-! )45&5:M56,4(-W! 5! .,.7:5>?,! +*=*8M5! (! 5! .,.7:5>?,!
[7(!/,A.45!,-!.4,67),-!(![7(!-(!5:*A(8)5!6(-)(-!^V5!K*:+5!!"#$%&u!2GGL_#!!
`,-M*8,! 8,!S78*/0.*,! 6(! i(4(-@.,:*-W! (-)56,! 6,! P*,! 6(! m58(*4,W! 1(=! 7A! (-)76,! (.*6(A*,:@B*/,!
6(-/4*)*+,!(A!LG!5B4*/7:),4(-W!5)45+e-!6(!7A![7(-)*,8I4*,!4(:5)*+,!f!-5j6(!576*)*+5!(!)(A.,-!6(!
m,585!P,-*8M5!
D! ! c8*+(4-*656(!6(!H+(*4,!
!
(N.,-*>?,!.(:,-!5B4,)@N*/,-!/,8/:7*86,![7(!^JFv_!5/4(6*)5A!.,--704(A!&,5!576*>?,!A5-!6(-)(-W!
^JGv_!5.(-54!6(!,7+*4(AW!8?,!/,A.4((86(A!&(A!^`,-M*8,!!"#$%W!2GG;_#!
H!.(-[7*-5!6(!O54*5!8,!945-*:W!(A!2!A78*/0.*,-!65!K(445!n5j/M5!(A!";;D!87A5!5A,-)45!6(!"$JG!
5B4*/7:),4(-W!/,8/:7*![7(!5!5.:*/5>?,!6(!5B4,)@N*/,-!(-)I!4(:5/*,8565!/,A!.4,&:(A5-!4(-.*45)@4*,-!
/,A,!5!5-A5W!-(86,!A5*-!14([7(8)(!8,-!/5-,-!(A![7(!,!/,8)5/),!e!-7.(4*,4!5!675-!+(=(-!.,4!Ab-!
^O54*5!!"#$%#u2GGL_#!
TA!a7/5-!6,!P*,!R(46(W!(A!2GGDW!M,7+(!*8),N*/5>l(-!5B765-!(A!/4*58>5-!(!*6,-,-!(!6(-)47*>?,!6(!
M,4)5:*>5-W!"EG!/58)(*4,-!6(!.:58)5-!A(6*/*85*-!85!/*656(W![7586,!5B4*/7:),4(-!5.:*/5+5A!.545[75)!
85!-,'5!)458-Be8*/5W!85!=,85!4745:!(-)5!.(-[7*-5!-,&4(!,!5/*6(8)(!1,*!4(5:*=565!.(:5!cOSi!^C*B85)*!
!"#$%&'2GGJ_#!
TA!C,4)7B5:!/(4)5A(8)(![7(!(N*-)(A!*8jA(45-!*8),N*/5>l(-!.4,+,/565-!.,4!5B4,)@N*/,-W!A5-![7(!
(-/5.5A!6,-!6*5B8@-)*/,-!Ae6*/,-W! .,*-! ,-! -*8),A5-!8?,! -?,! *A(6*5),-! (! 5-! /57-5-!.,6(A! -(4!
,7)45-! (Amaro, 1965). TN*-)(A! .,7/,-! 656,-! 4(:5)*+,-! 5,-! 5/*6(8)(-! 6(! *8),N*/5>l(-! 6(!
5B4,)@N*/,-!(A!C,4)7B5:!^HA54,W!2GGG_#! 
O(48586(-! )5A&eA! 8,! -(7! (-)76,! (A! ";;2! 4(1(4(! [7(! C,4)7B5:W! 8?,! )(A! 656,-! 4(:5)*+,-! 5,-!
5/*6(8)(-! 6(! *8),N*/5>l(-#!`5+(86,! *8jA(4,-!.4,&:(A5-! (A!C,4)7B5:! /,A,!,! 54A5=(85A(8),W!
/,A.45!:*+4(W!15:)5!6(!1,4A5>?,!.545!,-!5B4*/7:),4(-![7(!5.:*/5A!,-!5B4,)@N*/,-!^O(8586(-W!";;2_#!!!
H!(N.,-*>?,!+54*5!/,8-,58)(!15),4(-!/,A,!5!*656(!65-!.(--,5-W!5![758)*656(W!,!(-)56,!6(!-5j6(W!
5! /,8/(8)45>?,! 65! A*-)745W! ,! A587-(5A(8),W! ,-! ([7*.5A(8),-W! 5! 6*4(>?,! 6,-! +(8),-! 8,!
A,A(8),! 65! 5.:*/5>?,! 6,-! .(-)*/*65-W! 5! )(A.(45)745W! M7A*656(! 4(:5)*+5W! M*B*(8(W! [75:*656(! (!
-(B7458>5!8,!)45&5:M,!(Filho et al.,2002).!
TN*-)(A!+I4*,-! )*.,-!6(! *8),N*/5>l(-!.4,+,/565-!85!.,.7:5>?,! /,A,!7A5! *8),N*/5>?,!5B765W! -(!
5.54(/(! :,B,! 5.@-! -(4! (N.,-),! (A! .,7/,! )(A.,! /,A! .4,67),-! (N)4(A5A(8)(! )@N*/,-W! ,7!
*8),N*/5>?,!-7&5B765W!(A![7(!MI!5!(N.,-*>?,!Ae6*5!5!5B4,)@N*/,-!6(!/:5--(!5:)5A(8)(!)@N*/,-#!T!
)5A&eA!.,6(!-(4!7A5!*8),N*/5>?,!/4@8*/5!-(!5!(N.,-*>?,!e!/,8)0875!5!:,8B,!.45=,!5,!.4,67),!6(!
/:5--(!A(6*585A(8)(!)@N*/,#!
%-! -*8),A5-! )0.*/,-! 65! *8),N*/5>?,! -?,! 5! 6,4! 6(! /5&(>5W! 5-! ),8)745-W! 5-! 6,4(-! 5&6,A*85*-W!
+@A*),-W!/58-5>,W!.4,&:(A5-!4(-.*45)@4*,-W!6*544(*5W!.(4)74&5>?,!65!+*-?,W!(N/(--,!6(!-5:*+5!(!-7,4!
^ Fihos et al.,2002). 
H-!+*5-!6(!.(8()45>?,!6(!5B4,)@N*/,-!8,!,4B58*-A,!.,6(A!-(4!5-!-(B7*8)(-g!
TN.,-*>?,!5!5B4,)@N*/,-!(A!/,A78*656(-!5B40/,:5-g!C,4)7B5:!(!945-*:!
V(.54)5A(8),!6(!HA&*(8)(!(!%46(85A(8),!!!!!!!! J!
r R*5! 6e4A*/5g! [7586,! ,! .4,67),! )@N*/,! e! 5.:*/56,! (! 5)45+e-! 65-!A?,-W! &45>,-W! .(-/,>,W!
15/(!(!/5&(:,W!(A![7(!5-!A(A&4585-!A7/,-5-!65!.(:(!+?,!5&-,4+(4!,-!.4,67),-#!
r R*5!4(-.*45)@4*5g![7586,!8?,!(N*-)(!([7*.5A(8),!6(!.4,)(>?,W!5!1,4A5!6(!/,8)5A*85>?,!e!
*85:5)@4*5W! M5+(86,! 5&-,4>?,! 6,-! .4,67),-! (! [7(! 6(.,*-! -(!A,+*A(8)54?,! .545! ,7)4,-!
@4B?,-W! /,A,! 10B56,W! 4*8-W! B:U867:5-! -5:*+54(-W! )(/*6,-! 56*.,-,-W! .U8/4(5-W! .7:Al(-W!
(-)wA5B,W!*8)(-)*8,!(!)*4,*6(#!
r R*5!,45:g!.,6(!-(4!5)45+e-!65-!A?,-!/,8)5A*8565-W![7(4!85!5:*A(8)5>?,!,7!/*B544,-!(!85!
)(8)5)*+5!6(!-7*/06*,!^TB*),W!2G""_#!
K(B786,!%:*+(*45QK*:+5!!"#$%#W!^2GG"_!(-)5-!/,8)5A*85>l(-!6(+(AQ-(!5!7A5!*8/,44()5!5.:*/5>?,!6(!
5B4,)@N*/,-W!5!(:(+565!),N*/*656(W!5!8?,!7)*:*=5>?,!6(!T[7*.5A(8),-!6(!C4,)(>?,!k86*+*675:!^TCk_W!
*8-71*/*(8)(!1*-/5:*=5>?,!*8)(4:*B56,-!/,A!5-!&5*N5-!/545/)(40-)*/5-!-,/*,(/,8@A*/5-!(!/7:)745*-!.,4!
.54)(!6,-!5B4*/7:),4(-#!!
h! 6(! (N)4(A5! *A.,4)U8/*5! [7(! ,! 5B4*/7:),4! 7)*:*=(! (! /,8M(>5! ,! ([7*.5A(8),! 6(! .4,)(>?,!
*86*+*675:W! .545! (+*)54! *8),N*/5>?,W! .545! 8?,! M5+(4! 8(8M7A! /,8)5),! (8)4(! (-)(! (! 5-! +*5-! 6(!
(N.,-*>?,#!
%-!([7*.5A(8),-!6(!.4,)(>?,!*86*+*675:!-?,!,-!-(B7*8)(-g!
r a7+5g!e!*A.(4A(I+(:W!.4,)(B(!5-!A?,-!6,!/,8)5),!/,A!,!.4,67),#!
r SI-/545! ,7! 4(-.*456,4(-g! .545! 5-! .54)0/7:5-W! +5.,4(-! ,4BU8*/,-! (! 8e+,5-! 8?,! -(4(A!
*85:56,-#!
r R*-(*45!15/*5:g!85!/545!.545!(+*)54![7(!,-!4(-.*8B,-!6,!.4,67),!5)*8'5A!,-!,:M,-!(!,!4,-),#!
r 95)5!(!/5:>5!M*64,44(.(:(8)(-g!.4,)(>?,!6,!/,4.,!/,A!,-!4(-.*8B,-#!
r 9,8e! I45&(d! ),7/5! I45&(d! /5.7=! ,7! ),7/5! 6(! )(/*6,! M*64,44(.(:(8)(g! .545! [7(! ,-!
4(-.*8B,-!8?,!5)*8'5A!,!/5&(:,!(!.(-/,>,#!
r H+(8)5:! ^! 4(-*-)(8)(! 5! -,:+(8)(-! ,4BU8*/,-_g! 8,! .4(.54,! 6,! .4,67),! ,7W! /5-,! M5'5! 7A!
6(-+*,!6,!.4,67),W![7586,!5.:*/5>?,!/,-)5#!
r 9,)5-!g!.545!8?,!/,8)5A*854!,-!.e-!^HXVHR_#!
H! 15:)5!6,!7-,!6(!A5)(4*5:!6(!.4,)(>?,!.,6(4I! -(4!6(+*6,!5,-! -*8),A5-!6(-)(-!.4,67),-! -(4(A!
+*-),-!.(:,-!5B4*/7:),4(-!/,A,!8?,!4(:5/*,8565-!/,A!,-!5B4,)@N*/,-W!.,*-!(-)(-!/,-)7A5A!8?,!-(4!
m,585!P,-*8M5!
E! ! c8*+(4-*656(!6(!H+(*4,!
!
*A(6*5),-!(!/:54,-#!i5A&eA!MI!5!A(8)5:*656(!6(![7(!5-!-75-!.4I)*/5-!-?,!A(:M,4(-![7(!5-!6,-!
,7)4,-!5B4*/7:),4(-W!:,B,!8?,!)(4?,!.4,&:(A5-!6(!*8),N*/5>?,!^V5!K*:+5W!2GGL_#!
H!1*A!6(!(+*)54!(-)5!(N.,-*>?,!(N*-)(A!(-)(-!TCk-![7(!+54*5A!6(!5/,46,!/,A!,!)*.,!6(!.4,67),!5!
5.:*/54#!!
!%! ! )*.,! 6(! )e/8*/5! .545! 5.:*/54! ,-! 5B4,)@N*/,-! e! A7*),! *A.,4)58)(W! .,*-! .,6(Q-(! 6*A*87*4! ! ,!
6(-.(460/*,! 6,! .4,67),! (! 5! /,8)5A*85>?,! ^9,-/M*8*W! 2GGD_#! H! 5.:*/5>?,! 6,-! .4,67),-! (-)I!
6(.(86(8)(! 65! 6,-(! 5.:*/54W! 65! [75:*656(! 6(! IB75W! )(A.(45)745! 65! M,45! (A! [7(! -(! 5.:*/5W!
+(:,/*656(!6,!+(8),W!M7A*656(!4(:5)*+5!(8)4(!,7)4,-!^TB*),W2G""_#!
X(),!^2GGJ_!4(1(4(![7(!5!5.:*/5>?,!(A!5A&*(8)(!5&(4),!15=!/,A![7(!M5'5!7A5!A5*,4!6*-.(4-?,!8,!
54!65-!B,)5-!6(!.7:+(4*=5>?,W!-(86,!5!+*5!6e4A*/5W!5[7(:5!5!![7(!,!5B4*/7:),4!1*/5!A5*-!(N.,-),!5!
(-)5-!B,-)5-!-7-.(8-5-!(![7(!-(!6*-.(4-5A!A5*-!85!-75!6*4(>?,#!!
%!)*.,!6(!5.:*/56,4!)5A&eA!*8)(41(4(W!,!A5*-!7)*:*=56,!85!5B4*/7:)745!.545!5.:*/54!,-!5B4,)@N*/,-!e!
5!.7:+(4*=5>?,#! i(A![7(! -(! )(4!(A!/,8)5!5!(-/,:M5!6,-! )*.,-!6(!([7*.5A(8),!6(!5.:*/5>?,!.,4!
.7:+(4*=5>?,! (! 15),4(-! /,A,! /545/)(40-)*/5-! 65! .:58)5>?,W! 6,! -,:,W! /7:)745W! /:*A5! (8)4(! ,7)45-!
^TB*),W2G""_#!C,6(86,!-(4!5!.7:+(4*=5>?,!A5875:W!A(/58*=565!(!5e4(5!^<,-)5!2GG;_#!
TA!/(4),-!.50-(-!65!c8*?,!T74,.(*5!^cT_!,-!5B4*/7:),4(-![7(!.4()(86(A!7-54!.(-)*/*65-!)bA![7(!
)(4! 1,4A5>?,!.545!5--*A!)(4!7A5!/(4)*1*/5>?,#!TA!C,4)7B5:!(!8,!945-*:!5*865!8?,!-(!+(4*1*/5!(-)5!
5>?,!^HA54,W!";;G_W!.(4A*)*86,!AI-!.4I)*/5-#!
TA!C,4)7B5:W!7A!(-)76,!65!V*4(>?,Qn(45:!6(!HB4*/7:)745!(!V(-(8+,:+*A(8),!P745:! ^VnHVP_W!(A!
LGv!6,-!147),-!(!+(B()5*-!(!7A5!5A,-)45!6(!/(4(5*-!585:*-56,-W!),6,-!.,--705A!.(:,!A(8,-!7A!
5B4,)@N*/,#! K(86,! ,-! A5*-! 6()()56,-! ,-! 6*)*,/54&5A5),-! ^J;! 5A,-)45-_! (! ,! )*5&(865=,:! ^D2!
5A,-)45-_W! /:,4.*4*1,-! ^! LL! 5A,-)45-_! (! 5! 1*1(8*:5A*85! (! *A5=5:*:! ^! 2J! 5A,-)45-#_#! X,-! /(4(5*-W! ,!
.4,67),! 6()()56,! 1,*! ,! .*4*A*1,-QA()*:,#! TA! 2GG;W! 5-! 5A,-)45-! -(A! 4(-067,-! (45A! J"vW! 8,!
(8)58),!57A(8)545A!5-!5A,-)45-!/,A!+5:,4(-! *81(4*,4(-!5,-!aSP!^!2Dv!(A!2GG;_! !(!,-!+5:,4(-!
-7.(4*,4(-!5,-! a*A*)(-!SIN*A,-!6(!P(-067,-! ^aSP_!8?,! )*+(45A!5:)(45>l(-! -*B8*1*/5)*+5-! ^$W;v_W!
)5A&eA!-(!/,8-)5),7![7(!5-!*8145>l(-!1,45A!*B75*-!f-!6(!2GG;!(!A(8,4(-![7(!5-!6(!2GGE^D#Lv_#!
TA! 2G"GW! 1,45A! 585:*-565-! JL2! 5A,-)45-! 6(! 5:*A(8),-W! ,&)*+(45AQ-(! L"v! 65-! 5A,-)45-! -(A!
4(-067,-W!FLv!65-!58I:*-(-!.,--705A!7A!+5:,4!5&5*N,!6,!aSP!(!$W;v!/,A!+5:,4(-!5/*A5!6,!aSPW!
-(86,! 2W;v! /,A! *8145>l(-#! P(+(:5! [7(! 57A(8)545A! 5-! 5A,-)45-! /,8)5A*8565-#! TA! LGv! 6,-!
147),-! (! +(B()5*-! (! 7A5! 5A,-)45! 6(! /(4(5*-! 585:*-56,-W! ),6,-! .,--705A! .(:,! A(8,-! 7A!
5B4,)@N*/,#! K(86,! ,-! A5*-! 6()()56,-! ,-! 6*)*,/54&5A5),-! ^J;! 5A,-)45-_! (! ,! )*5&(865=,:! ^D2!
TN.,-*>?,!5!5B4,)@N*/,-!(A!/,A78*656(-!5B40/,:5-g!C,4)7B5:!(!945-*:!
V(.54)5A(8),!6(!HA&*(8)(!(!%46(85A(8),!!!!!!!! ;!
5A,-)45-_W! /:,4.*4*1,-! ^LL! 5A,-)45-_! (! 5! 1*1(8*:5A*85! (! *A5=5:*:! ^2J! 5A,-)45-#_#! X,-! /(4(5*-W! ,!
.4,67),!6()()56,!1,*!,!.*4*A*1,-QA()*:,#!TA!"D2!5A,-)45-!6()()545A!A5*-![7(!7A!.4,67),W!)(86,!
57A(8)56,! (A! 4(:5>?,! (A! 2GG;! ^"GF_#X,-! .4,67),-! 585:*-56,-! )5A&eA! 1,45A! 6()()565-!
*8145>l(-! ^)5&(:5!2_#!<,8/:7*86,![7(!M5+*5!""!,/,44b8/*5-!6(!.4,67),-! *:(B5*-!.545!5!/7:)745!(!D!
/5-,-! [7(! 8?,! 6(+(4*5A! -(4! 7-56,-! .545! 8(8M7A5! /7:)745#! O,*! (8/,8)456,! ,! .4,67),! 5)*+,!
6*A(),5),W![7(!8?,!(-)I!57),4*=56,!6(-6(!2GG2!(!(A!2G"G!e!5.(85-!:(B5:!(A!5:B7A5-!/7:)745-#!
<,8/:7*7Q-(!)5A&eA![7(!.545!5!&58585W!A5>?!(!5:15/(W!5-!&,5-!.4I)*/5-!8?,!1,45A!4(-.(*)565-#!%!
/5-,!A5*-! B45+(! 1,*! ,! 65-!7+5-! /,A! *8jA(45-! *8145>l(-!.545! 5! +(865!6(-)(-! .4,67),-! ^VnVHPW!
2G"G_#!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
i5&(:5!2!Q!k8145>l(-!2G"G#!O,8)(g!VnVHPW!2G"G#!
!
m,585!P,-*8M5!
"G! ! c8*+(4-*656(!6(!H+(*4,!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
X,!945-*:W!,!-74B*A(8),!6,!C4,B45A5!6(!H8I:*-(!6(!P(-067,-!6(!HB4,)@N*/,-!(A!H:*A(8),-!^CHPH_!
(!HBb8/*5!X5/*,85:! 6(!R*B*:U8/*5! K58*)I4*5! ^HXRkKH_! .(4A*)*7!A,8*),4*=54! ;! /7:)745-W! /,8/:7*86,!
[7(!(8)4(!2GG"!(!2GGF!(A!F!A*:!5A,-)45-W!2Ev!.,--705A!.4,&:(A5-W!6(-)5-!E$v!*86*/5+5A!,!7-,!
6(! .4,67),-! .4,*&*6,-! .545! 5! /7:)745! (! ,-! 4(-)58)(-! (8/,8)45+5AQ-(! /,A! 80+(*-! 5/*A5! 5,! 65!
:(B*-:5>?,!4(:5)*+5A(8)(!f![758)*656(!6(!4(-067,-#!
K(!,!5B4*/7:),4!5.:*/54!,-!.4,67),-!-(A!)(4!(A!/,8)5!,!*8)(4+5:,!6(!-(B7458>5!.4(-/4*),!8,!4@)7:,!
(!&7:5W!e!.,--0+(:![7(!,-!5:*A(8),-!(-)('5A!/,8)5A*856,-!.4('76*/586,!,!/,8-7A*6,4!^%:*+(*45Q
K*:+5W!2GG"_#!
:+@ Ob&'()V!
%-!4@)7:,-!)bA![7(!-(4!:*6,-W!A5-!,![7(!5/,8)(/(!e![7(!B4586(!.54)(!6,-!5B4*/7:),4(-!8?,!,-!:bW!
,7!.,4[7(! -?,!585:15&(),-W!,7!.,4[7(!8?,!(8)(86(A!,![7(!(-)I!(-/4*),W!,7!.,4! /,8M(/*A(8),!
TN.,-*>?,!5!5B4,)@N*/,-!(A!/,A78*656(-!5B40/,:5-g!C,4)7B5:!(!945-*:!
V(.54)5A(8),!6(!HA&*(8)(!(!%46(85A(8),!!!!!!!! ""!
56[7*4*6,! 6,! [7(! e!A5*-! (1*/*(8)(! .545! 5/5&54! /,A! .45B5-! (! 8?,! ,! [7(! e!A5*-! -(B74,! .545! -*!
^HA54,W";;G_#!
X5!.(-[7*-5!6,!x5A5-M*)5! !!"#$%W! ^!2GG;_!8,!(-)56,!6(!C5458IW!8?,!MI!/,A.4((8-?,!65-!&7:5-!(!
4@)7:,-!6,-!.4,67),-W!.,4!.54)(!6,-!5B4*/7:),4(-W!-(86,!,!7-,!65-!/,4(-!6(-8(/(--I4*,W!!5-!/:5--(-!
/,81786*65-W! ,! )5A58M,! 6,-! .*/),B45A5-! )5A&eA! -?,! 7A!.4,&:(A5! (! ,! )*.,! 6(! :()45! )5A&eA!
6*1*/7:)5! 5! /,A.4((8-?,! 6,-! )(N),-#! X,! (-)76,W! A()56(! 6,-! 5B4*/7:),4(-! 8?,! -,7&(45A! ,! [7(!
-*B8*1*/5+5!/565!.*/),B45A5#!i5A&eA!+(4*1*/545A![7(W![758),!A5*-!M5&*:*)5>l(-!)bAW!A5*-!1I/*:!e!!!
/,A.4((8-?,!65-!!*81,4A5>l(-W!)58),!85-!&7:5-!/,A,!8,-!4@)7:,-#!K(B786,!,-!57),4(-W!5-!&7:5-!(!
4@)7:,-! 8?,! )bA! (A! /,8)5! /(4),-! 15),4(-! /,A,! 5-! /545)(40-)*/5-! 10-*/5-W! /7:)745*-! (! ,-! -5&(4(-!
5B40/,:5-! 65! .,.7:5>?,! [7(! ,-! +5*! 5.:*/54#! T-)(-! )bA! [7(! -(4!A7656,-! 6(! 1,4A5! 5! M5+(4! 7A5!
-(B7458>5!5/4(-/*65!8,!7-,!6(-)(-!.4,67),-#!
H8)(-! 6(! ";DJW! (A! C,4)7B5:! ,-! 4@)7:,-! 1*/5+5A! 5,! /4*)e4*,! 65-! (A.4(-5-W! 5:B78-! 5)e! (-)5+5A!
(-/4*),-!(A!:08B75-!6*1(4(8)(-!^!HA54,W!";E2_#!!
H)75:A(8)(W! 8,-! 4@)7:,-! /,8-)5A! 5! *81,4A5>?,! .545! ,! )*.,! 6(! /7:)745W! ,! B457! 6(! ),N*/*656(W! ,!
A,6,!6(!7)*:*=5>?,W!5!4(/,A(865>?,!.545!,-!5B4*/7:),4(-!:(4(A!5!&7:5!58)(-!6(!5.:*/54(AW!145-(-!
6(!-(B7458>5W!-0A&,:,-![70A*/,-!(!*8-)47>l(-!(A!/5-,!6(!5/*6(8)(#!!
H-! 1*B745-! "! (! 2! -(B7*8)(-! 4(1(4(AQ-(! 5,! A,6,! 65! 6*-.,-*>?,! 65! *81,4A5>?,! 8,-! 4@)7:,-! 6(!
C,4)7B5:!(!6,!945-*:# 
!
!
!
!
!
!
!
!
O*B745!"!- P@)7:,!8,!945-*:#!O,8)(g!x5A5-M*)5!!!"#$%W!^!2GG;_# 
 
!
m,585!P,-*8M5!
"2! ! c8*+(4-*656(!6(!H+(*4,!
!
!
O*B745!2!Q!P@)7:,!(A!C,4)7B5:#!O,8)(g!HXkCaHW!2GGJ#!
!
%-!.*/),B45A5-!-?,!*8)(485/*,85*-W!(!-?,!7A5!1,4A5!6(!*81,4A54!,-!8?,!5:15&()*=56,-!^O*B745!$_#!
!
!
!
O*B745!!$!Q!C*/),B45A5-!7-56,-!(A!C,4)7B5:#!O,8)(g!HXkCaHW!2GGJ#!
:+E #]O)&be,")V!5!)!#FT,5\&5!!
%-!5B4,)@N*/,-!)bA!7A!(1(*),!8(B5)*+,!(A!),6,-!,-!,4B58*-A,-!+*+,-W!A5-!(--(-!(1(*),-!+54*5A!
8,! 5A&*(8)(W! .,6(86,! -(4! /4@8*/,-! -(! M,7+(4! .(4)74&5>l(-! 8,! /4(-/*A(8),W! 1*-*,:,B*5W!
!
TN.,-*>?,!5!5B4,)@N*/,-!(A!/,A78*656(-!5B40/,:5-g!C,4)7B5:!(!945-*:!
V(.54)5A(8),!6(!HA&*(8)(!(!%46(85A(8),!!!!!!!! "$!
/,A.,4)5A(8),W!4(.4,67>?,!6,-!,4B58*-A,-!(!)5A&eA!.,6(A!-(4!(/,:@B*/,-![7586,!*8)(41(4(A!
85!/56(*5!5:*A(8)54!(!&*,6*+(4-*656(#!!
C,6(A! )5A&eA! *81:7(8/*54! ,! /*/:,! 6(! 87)4*(8)(-W! 5! (7)4,1*=5>?,! 65! IB75W! [7(&45! 65! A5)e4*5!
,4BU8*/5!(!*8)(41(4(A!85!4(-.*45>?,!6,-!-,:,-#!
%-![70A*/,-!-?,!)458-.,4)56,-!5)45+e-!6(!+,:5)*:*=5>?,!(!6(.,*-!6(!.4(/*.*)5>?,W!.(4A*)*86,!6(-)(!
A,6,!5!/,8)5A*85>?,W!/7'5-!/,8-([7b8/*5-!.,6(A!-(4!5!:*N*+*5>?,!(!5!(4,-?,!-,:,-#!!
H-! 5.:*/5>l(-! 8,-! /,4.,-! 6(! IB75W! ,-! 4(-067,-! 6(! (A&5:5B(8-! +5=*5-W! ,-! (1:7(8)(-! 65! *86j-)4*5!
[70A*/5! (! 5! :5+5B(A! 6,-! A5)(4*5*-! ,86(! -(! /,:,/5! ,! 5B4,)@N*/,! .545! 5.:*/54! -?,! 5:B7A5-! 65-!
1,4A5-!6(!/,8)5A*85>?,!^V(!a785!!"#$%#W2GGJ_#!
X?,!(N*-)(!5.(85-!5!/,8)5A*85>?,!6(!58*A5*-!(!.:58)5-W!A5-!)5A&eA!5!6*-.(4-?,!6,-!.4,67),-!
[70A*/,-!+5*!M5+(4!7A!B4586(!6(-([7*:0&4*,!(/,:@B*/,![7(!51()5!5!/56(*5!5:*A(8)54!65-!(-.e/*(-!
^C(4(-!!"#$%&W2GG$_#!
H!/,8)5A*85>?,!65-!IB75-!-7&)(44U8(5-!(!-7.(41*/*5*-!15=!/,A![7(!)5A&eA!-('5A!)458-.,4)565-!
.545! ,7)45-! I4(5-W! ,7! -('5W! 8?,! -@! 5! /,8)5A*85>?,! 65! IB75! .545! 5&5-)(/*A(8),! /,A,! ,! -(7!
)458-.,4)(!^!y(&54)MW!";;;_#!
%-! .4,67),-! [70A*/,-! .,6(AQ-(! 6(.,-*)54! 8,-! -,:,-W! .,6(86,! M5+(4! 5&-,4>?,! 6(! A*8(45*-!
^A()5*-_!^9(:A,8)(!!"#$%#W!";;E_#!H!.(4-*-)b8/*5!6,-!.4,67),-!8,!-,:,W!IB75W!54!6(.(86(!6(!/(4),-!
15),4(-!/,A,!5-!1:7)75>l(-!85!)(A.(45)745W!5-!*8)(45>l(-!/,A!,7)4,-!.,:7(8)(-W!,!)*.,!6(!-,:,!,7!
-(6*A(8),!^/,A.,-*>?,!65!A5)e4*5!,4BU8*/5_W!5!.:7+*,-*656(W!,!.`!(!5!-5:*8*656(!/,A!,-!.4,67),-!
[70A*/,-!5:)(45A!,!B457!6(!*,8*=5>?,W!5!5:)(45>?,!6(!)458-.,4)(!(!5&-,4>?,!.(:5!&*@)5!^C(4(-!!"#$%&!
2GG$_!
Z758),! f! .,:7*>?,! 5)A,-1e4*/5W! [7586,! -(! 5.:*/5! ,-! 5B4,)@N*/,-W! ,-! 4(-067,-! [7(! -(! '78)5A! f!
.,(*45W!85!1,4A5!B5-,-5!(!B,)0/7:5-!6(!5(4,--,:!/,8)5A*85A!,!54W!(!.,6(A!-(4!)458-.,4)56,-!.(:,!
+(8),! .545! ,7)4,-! :,/5*-#! <,A! 5! (:(+565! )(A.(45)745W! (A! /:*A5-! )4,.*/5*-W! ,-! 5B4,)@N*/,-!
+,:5)*=5A!A5*-!6,![7(!(A!)(A.(45)745-!5A(85-#!%!)5A58M,!65-!B,)0/7:5-!)5A&eA!*8)(41(4(W!.,*-!
5-!.54)0/7:5-!.([7(85-!(A!c:)45&5*N,!R,:7A(!^c9R_!+?,!.545!,!-,:,!5!7A5!+(:,/*656(!A(8,4W!6,!
[7(!5-!A5*,4(-![7(!-?,!6(-:,/565-!58)(-!6(!*4(A!.545!,!-,:,!^C(4(-!!"#$%&!2GG$_#!
X,-! 4*,-!MI!,! )458-.,4)(!6(!5B4,)@N*/,-!.545!B4586(-!6*-)U8/*5-W!6(.(86(86,!65!+(:,/*656(!6,!
1:7N,!6,!4*,W!65!(-)5&*:*656(W!6,!(-)56,!10-*/,W!M5+(86,!5:)(45>?,!85!15785!(!1:,45!(!.(4)74&5>?,!
65-!A5--5-d!-*-)(A5-!6(!IB75!5!'7-58)(!^C(4(-!!"#$%&!2GG$_#!
m,585!P,-*8M5!
"F! ! c8*+(4-*656(!6(!H+(*4,!
!
%-!.4,67),-!5,!-(4(A!5.:*/56,-!.,6(A!5)*8B*4!,-!/,4.,-!6(!IB75!6*4()5A(8)(W!/,A!5!/M7+5!(!5!
*44*B5>?,!,7!*86*4()5A(8)(!5)45+e-!65!.(4/,:5>?,!8,!-,:,W!5)*8B*86,!5--*A!,-!:(8>@*-!14(I)*/,-!,7!
5! .7:+(4*=5>?,W! -(86,! )458-.,4)56,-! 8,! 54! (! 6(.,-*)56,-! 8,! -,:,! (! IB75#! C,6(86,! -(4!
)458-.,4)565-! .,4!A7*),-! [7*:@A()4,-#! %! )458-.,4)(! .,6(! -(4! (1()756,! /,A! 5! +,:5)*:*=5>?,! ,7!
.(:5!.,(*45!6,!-,:,!/,A!/,8)5A*858)(-!^<,,.(4W";;"_#!!
O estudo de S54/M(-58!!"#$%#!^2G"G_W!8,-!4*,-!R5/5/50!(!R5/5/50QS*4*AW!85!V(.4(--?,!<(8)45:!6,!
P*,! n4586(! 6,! K7:W! 8,-! 58,-! 6(! 2GG$! (! 2GGF! 5! 2GGJ! (! 2GGEW/,8-*-)*7! 85! 6()(4A*85>?,! 6(!
M(4&*/*65-! /:,A5=,85W![7*8/:,45[7(W!.4,.58*:W! &(8)5=,85W!2WFQV!(! *A5=()M5.o4!(!6,-! *8-()*/*65-!
/54&,17458,!(!1*.4,8*:W!8,!/7:)*+,!6(!544,=W!/,8/:7*86,![7(!,-!4*,-!R5/5/50!(!R5/5/50QS*4*A!(-)?,!
/,8)5A*856,-! .,4! 5B4,)@N*/,-! ^M(4&*/*65-! (! *8-()*/*65-_W! -(86,! ,! M(4&*/*65-! /:,A5=,85! (!
[7*8/:,45[7(!(!,!*8-()*/*65!1*.4,8*:!,-!A5*-!14([7(8)(-!85-!58I:*-(-!6,-!4*,-#!
!
:+H &)F#Z#!Z5!Z5",V`)!Z)!#]O,"'(&)O!
H!A,6(48*=5>?,!65!5B4*/7:)745!(!,!/4e6*),!.545!,-!5B4*/7:),4(-!1(=!/,A![7(!(-)(-!*8-(4*--(A!85-!
-75-! .4I)*/5-! ,-! 5B4,)@N*/,-W! -(A! )(4! (A! /,8)5! 5! 15:)5! 6(! (-)47)745-! (! *8-)*)7*>l(-W! [7(!
*A.:(A(8)5--(A!5!1,4A5>?,!-,&4(!5!7)*:*=5>?,!6,-!8,+,-!.4,67),-!.545!5!.4,)(>?,!6,!5A&*(8)(!
(! -5j6(! 6,-! 5B4*/7:),4(-W! (+*)586,! 5--*A! ,-! 4*-/,-! 5A&*(8)5*-! (! ,/7.5/*,85*-#! %! 7-,! 6(!
5B4,)@N*/,-! e! 7A! )*.,! 6(! (N)(485:*656(! 8(B5)*+5W! -(86,! 5-! 1,8)(-! ,-! .4,67),-! (! 5-! .(--,5-! ,-!
4(/(.),4(-!65-!(N)(485:*656(-#!
H!(N)(485:*656(!e!7-565!85!4(:5>?,!(8)4(!5!(/,8,A*5!(!,-!.4(>,-W![7(!8,4A5:A(8)(!6(*N5A!6(!
:56,!5-!/,8-([7b8/*5-!6,-!.4,67),-W!,-! *A.5/),-!-,/*5*-W!5A&*(8)5*-!(!-58*)I4*,-#!H!/,A.()*>?,!
65-!(A.4(-5-!.(:,-!A(:M,4(-!.4(>,-!8?,!+*-5!5!-7-)(8)5&*:*656(W!7A5!+(=![7(!MI!5!(N)(485:*=5>?,!
)58),!8,-!/7-),-!-,/*5*-W!/,A,!5A&*(8)5*-!(!-58*)I4*,-W!8?,!-(!4(+(:586,!8,-!.4(>,-!6,-!.4,67),-!
^q5B8(4W!!"#$%&!2GGJ_!
R(4*1*/5Q-(![7(!,!&(8(10/*,!e!A5*,4!6,![7(!,!/7-),!.4*+56,!6,!5B4*/7:),4!A5-!8?,!)(A!(A!/,8)5!5!
(N)(485:*656(#!<,A!7A5!58I:*-(!/7-),Q&(8(10/*,!-,/*5:W!,!4(-7:)56,!(45!8(B5)*+,!4(.4(-(8)56,!85!
I4(5!)45/('565!65!-(B7*8)(!1*B745!F!^q5B8(4W2GGJ_#!
!
TN.,-*>?,!5!5B4,)@N*/,-!(A!/,A78*656(-!5B40/,:5-g!C,4)7B5:!(!945-*:!
V(.54)5A(8),!6(!HA&*(8)(!(!%46(85A(8),!!!!!!!! "L!
!
O*B745!F!Q!i,A565!6(!6(/*-?,!6,-!5B4,)@N*/,-#!O,8)(g!q5B8(4!!!"#$%&'!2GGJ#!
<,A!A5*-! *8/(8)*+,-! M5+(4*5! 7A5! 4(67>?,! 6,! /7-),! -,/*5:! (! .4*+56,! (! 7A!A5*,4! 7-,! 45/*,85:!
^q5B8(4!!"#$%&'!2GGJ_#!X5!1*B745!L!5.4(-(8)5AQ-(!5:B7A5-!65-!(N)(485:*656(-!.4,+,/565-!/,A!,-!
5B4,)@N*/,-!(!,-!A(/58*-A,-!.545!-,:7>?,#!
m,585!P,-*8M5!
"D! ! c8*+(4-*656(!6(!H+(*4,!
!
!
!
O*B745!L!Q!TN)(485:*656(-#!O,8)(g!q5B8(4!!"#$%#W!2GGJ#!
:+Q F5O"#Z)!Z5!#]O)&be,")V!!
T8)4(!,-!58,-!6(!2GGG!5!2GGJW!5-!+(865-!5875*-!6,!A(4/56,!A786*5:!/,44(-.,86(A!5!cKz!$G!A*:!
A*:Ml(-! ^1*B745! J_W! M,7+(! 7A! 57A(8),! 65-! +(865-! 6(! 2Gv#! H-! B4586(-! (A.4(-5-! [7(!
/,44(-.,86(A!5!EGv!,7!A5*-!6(!+(865-!8,!A(4/56,!A786*5:!-?,g!5!Ko8B(8)5W!S,8-58),W!V,{W!
V7.,8)W!95o(4W!95-1W! -(86,!5-!675-!j:)*A5-!5-![7(!A5*-!+(86(45AW!/,A,!-(!+(4*1*/5!85! 1*B745!D!
^`,1A588!!"#$%Wu!2GGJ!(!S/6,7B5::u2GGE_#!!
H!T74,.5!e!,!A5*,4!/,A.456,4W!/,44(-.,86(!5!$GvW!5!HAe4*/5!6,!X,4)(!2LvW!2Fv!5!3-*5!(!"Lv!6,!
),)5:! 8,! A786,! 1,*! 65! HAe4*/5! a5)*85#! i(86,! 4(B*-)56,! ,! A5*,4! 57A(8),W! F2vW! ,! [7(! 8?,!
5/,8)(/(7!85!HAe4*/5!6,!X,4)(![7(!6*A*87*!DWLv!(!5!T74,.5!/4(-/(7!2Fv!^`,1A588!!"#$%Wu!2GGJ_#!
!
TN.,-*>?,!5!5B4,)@N*/,-!(A!/,A78*656(-!5B40/,:5-g!C,4)7B5:!(!945-*:!
V(.54)5A(8),!6(!HA&*(8)(!(!%46(85A(8),!!!!!!!! "J!
 
O*B745! D! Q! <,A.,-*>?,! .(4/(8)75:! 65-! +(865-! 6,! A(4/56,! 6(! 5B4,)@N*/,-! 8,! A786,#! O,8)(g! S/6,7B5:W!
2GGE#!
!!
!O*B745!J!Q!T+,:7>?,!65-!+(865-!6(!5B4,)@N*/,-!8,!S786,#!O,8)(g!S/6,7B5:!2GGE!
Z758),!5,!A(4/56,!8,!945-*:!.,6(!-(4!6*+*6*6,!(A!.4,67),-!.5)(8)(56,-!(!,-![7(!5!+5:*656(!65!
.5)(8)(! (N.*4,7W! -(86,! ,-! .4,67),-! 6(! 4(1(4b8/*5! .545! ,-! .4,67),-! ([7*+5:(8)(-#! H-! (A.4(-5-!
/,A!.4,67),-!6(!.5)(8)(-!/,-)7A5A!-(4!A(8,-!)@N*/,-W!A5*-!(1*/5=(-!(!A(8,-!.4('76*/*5*-!.545!
5-!.(--,5-!(!5,!5A&*(8)(!6,![7(!,-!([7*+5:(8)(-W!8,!(8)58),W!,!7-,!.,6(!:(+54!5,!5.54(/*A(8),!
(! 8,+5-! .45B5-W! ,! [7(! 15=! /,A! [7(! (-)5-! (A.4(-5-! :58/(A! ,7)4,! .4,67),! .545! ,! A(4/56,W!
M5+(86,!7A5!/,8-)58)(!*8+(-)*B5>?,#!
X,-!.4,67),-!([7*+5:(8)(-W! +(4*1*/5Q-(!7A5!/,A.()*>?,!.(:,-!.4(>,-W! /,A!8,+,-!/,A.()*6,4(-W!
A5-!,-!5/,46,-!(8)4(!5-!(A.4(-5-!5!80+(:!/,A(4/*5:!.,6(A!6*A*87*4!5!/,8/,44b8/*5!.(:,-!.4(>,-W!
-(86,!7A5!(-)45)eB*5!6(!A54|()*8B!65-!(A.4(-5-!A5*,4(-!^`(4A*65W2G""_#!
H-! (A.4(-5-! *8+(-)(A! A7*),! (A! C(-[7*-5! (! V(-(8+,:+*A(8),! C}VW! .545! 8,+5-! A,:e/7:5-W!
1,4A7:5>?,!(!-*8)()*=5>?,!.545!.,6(4(A!/,A(4/*5:*=54W!7A5!,7)45!1,4A5!-?,!:*B(*45-!5:)(45>l(-!8,!
m,585!P,-*8M5!
"E! ! c8*+(4-*656(!6(!H+(*4,!
!
*8B4(6*(8)(! [70A*/,! 5)*+,! ,7! 5! A*-)745! 6(! 6,*-! ,7! A5*-! *8B4(6*(8)(-! 5)*+,-! [7(! 'I! (-)('5A!
(N.*456,-! ,7! .4(-)(-! 5! -(4! (N.*456,-#! X?,! MI! 8(8M7A5! :(*! [7(! 8?,! 57),4*=(! ,! 5:54B5A(8),! 6(!
.45=,-!.545!.4,67),-!6(!-(B786,!7-,W!,7!-('5W!e!5:)(456,!,!(1(*),!85!.45B5!A5-!8?,!5!1,4A7:5>?,!
6,!/,A.,-),!8(A!,!-(7!.4,/(--,!6(!15&4*/5>?,!^KM56(:8W!2GGJ_#!
TA!2GGD!5-!+(865-!65-!(A.4(-5-!B4586(-!1,45A!6(!;GvW!6(+*6,!5,-!B4586(-!/7-),-!.545!4(B*-),#!
C545!M5+(4!,!4(B*-),!6,-!.4,67),-!e!8(/(--I4*,!(8+*54!(A!1,4A7:I4*,!5,!@4B?,!/,A.()(8)(!/,A,!
5!HXRkKHW!S*8*-)e4*,!65!HB4*/7:)745W!C(/7I4*5!(!H&5-)(/*A(8), ^SHCH_!(! k8-)*)7),!945-*:(*4,!6,!
S(*,! HA&*(8)(! (! 6,-! P(/74-,-! X5)745*-! P(8,+I+(*-! ^k9HSH_W! /,A! ,-! 4(:5)@4*,-! )e/8*/,-W! 5!
15&4*/5>?,W!(-)76,![70A*/,Q),N*/,:@B*/,W!5A&*(8)5:!^`(4A*65W2G""_#!
C545!4(B*-)54!,!.4,67),!([7*+5:(8)(!5!1,4A5!e!A5*-!4I.*65!(!&545)5W!.,*-!&5-)5!(8+*54!,-!(-)76,-!
[7(!.,6(A!-(4!,-!6,!.4,67),!6(!4(1(4b8/*5!(!,!.4,67),!)e/8*/,!'I!4(B*-)56,W![7(!1,*!7-56,#!
T-)(! 4(B*-),!.(4A*)(!7A5! :*B5>?,!(8)4(!(A.4(-5-!,4B58*=565-!85-!(8)*656(-!B,+(485A(8)5*-!85!
(N.:,45>?,! 6(! A(4/56,W! 4(-,:+(86,! 5! .4,&:(AI)*/5! 65! (8)4565! 6,-! .4,67),-! ,7! 5! A,&*:*656(!
.545!,7)4,-!:,/5*-!^!`(4A*65W2G""_#!
H!HXRkKH!(A!2G"G!6()(),7!*44(B7:54*656(-!/,A,!.,6(A,-!+(4!85!)5&(:5!2#!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
TN.,-*>?,!5!5B4,)@N*/,-!(A!/,A78*656(-!5B40/,:5-g!C,4)7B5:!(!945-*:!
V(.54)5A(8),!6(!HA&*(8)(!(!%46(85A(8),!!!!!!!! ";!
i5&(:5!2! Q! k8145>l(-!65-!(A.4(-5-!6(!.4,67),-! 1*),154A5/b7)*/,-W!(8)4(! m7:M,!6(!2GG;!(!HB,-),!6(!2G"G#!
O,8)(g!HXRkKH#!
!
58=/9?7! a27-.<1719!19!7D/0.>J<K0?!7=/99-1<10?!9!<//9D2G7/<1719?!
T7g9/! "!S*:M?,!6(! :*)4,-!6(!5B4,)@N*/,-! /,A!567:)(45>?,!85! 1@4A7:5!(! -(A!/,8)4,:,!
,&4*B5)@4*5!6(!*A.74(=5-!),N*/,:,B*/5A(8)(!4(:(+58)(-!
Vg-D9-.7! "#"LG!S*:Ml(-!6(!:*)4,-!6(!5B4,)@N*/,-!567:)(456,-W!5B4,)@N*/,-!(!/,A.,8(8)(-!
/,A! 65)5-! 6(! 15&4*/5>?,! (! +5:*65>?,! 567:)(4565-! (! 7A5! -e4*5! 6(! ,7)45-!
*44(B7:54*656(-!B45+(A#!`5+*5! /(4)*1*/56,-!6(! /,8)4,:(!6(! *A.74(=5-! /,A!65)5!
6(!4(5:*=5>?,!58)(4*,4!f!.4,67>?,!6,!:,)(!585:*-56,#!
T7?L! EGG!A*:!:*)4,-!6(!5B4,)@N*/,-!567:)(456,-W!/,A!.45=,!6(!+5:*656(!+(8/*6,-!(!-(A!
65)5! 6(! 15&4*/5>?,! ,7! +5:*656(#!`5+*5! /5-,-! (A![7(! 5! 65)5! 6(! 15&4*/5>?,! 65-!
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5.54(/(!,!*8)(4(--(!(A!585:*-54!,!4*-/,!(!5.:*/54!5!.4,)(>?,!*8)(B4565W!-74B*86,!6*4()*+5-!/,A,!5!
TN.,-*>?,!5!5B4,)@N*/,-!(A!/,A78*656(-!5B40/,:5-g!C,4)7B5:!(!945-*:!
V(.54)5A(8),!6(!HA&*(8)(!(!%46(85A(8),!!!!!!!! 2L!
;"dF"Fd<TT! (8)4(! ,7)45-W! .545! 5! .4,)(>?,! 65! -5j6(! M7A585! (! ,! 7-,! -7-)(8)I+(:! 6(! .(-)*/*65-!
^S5)*5-W!2GG;_#!
C,4eAW!(A!C,4)7B5:W!8,-!58,-!DGW!M,7+(!5!M,A,:,B5>?,!6(!.(-)*/*65-W![7(!,4*B*8,7!7A!B4586(!
.4,B4(--,W!A5-! 8,-! 58,-! EGW! C,4)7B5:! 8?,! /,8/,46,7! /,A! 5! .,:0)*/5! 65! c8*?,! T74,.(*5! .545! 5!
4(67>?,!6(!.(-)*/*65-#!H--*A!5)e!";;G!8?,!(N*-)*5!,!B7*5!5A54(:,!/,A!,-!.4,67),-!57),4*=56,-W!5!
8?,! -7&-)*)7*>?,! 6,-! .4,67),-! [70A*/,-! .,4! ,7)4,-! .4,67),-! /,A! 4*-/,! 5/(*)I+(:W! 5! 15:)5! 6(!
*81,4A5>?,!-,&4(!5-!/545/)(40-)*/5-!6,-!.(-)*/*65-#!%-!5)45-,-!65!6*4()*+5!;"dF"Fd<TTW!(A!4(:5>?,!
5!,7)4,-!.50-(-!(74,.(7-W!1*=(45A!/,A![7(!-(!A58)*+(--(A!5-.(),-!/,A,g!5!.,7/5!*81,4A5>?,!6(!
.4,67),-! [70A*/,-! (! 65-! .4(/57>l(-W! ,! 8?,! 6(-)5[7(! 8,-! 4@)7:,-! 5/(4/5! 65! .(4*B,-*656(W! 5-!
*:(B5:*656(-!85!*86j-)4*5!6(!.(-)*/*65-!5,!80+(:!65!*81,4A5>?,!)458-A*)*65W!.(-)*/*65-!'I!.4,*&*6,-!
/,8)*87545A!5!-(4!+(86*6,-!(A!C,4)7B5:!^HA54,W2GGE_#!
H.(-54! 65-! 6*4()*+5-! (N*-)*4(AW! M,7+(!7A5! B4586(!.4,&:(AI)*/5! .545! 5! -75! *A.:(A(8)5>?,!.,4!
.54)(!6,-!T-)56,-!S(A&4,-#!K(B786,!,!P(B7:5A(8),!^<T_!8#t!"2J2d2GGEW!6(!"D!6(!V(=(A&4,W!,7!
P(B7:5A(8),!<aC!W![7(!-*B8*1*/5!Y!/:5--*1*/5>?,W!4,)7:5B(A!(!(A&5:5B(A]!5-! *86j-)4*5-W!58)(-!6(!
/,:,/54(A!.545!+(865!,-!-(7!.4,67),-![70A*/,-W!-?,!,&4*B565-!5!!6()(4A*854!,-!4*-/,-!5--,/*56,-!
f-! -7-)U8/*5-! [70A*/5-W! 5! /:5--*1*/54! (! 5! /,A78*/54! ! (-)(-! 4*-/,-! 6(! A,6,! 5! *81,4A54! ,-!
)45&5:M56,4(-! (! /,8-7A*6,4(-! 65!c8*?,! T74,.(*5! 5/(4/5! 6,-! .(4*B,-! ^TH<`_#! T-)(! 4(B7:5A(8),!
6(+(4I!-(4!/7A.4*6,!5)e!2G"L!^T<`H_#!
T-)(-! 6,/7A(8),-! :(B*-:5)*+,-! 8?,! A765A! 5! .4,67>?,! 5B40/,:5W! .,*-! /,8)*875A! 5! .(4A*)*4! ,-!
.4,67),-! [70A*/,-W! ,! [7(! 5/,8)(/(! e! 5! -75! 7)*:*=5>?,! /,A!A(8,4(-! 4*-/,-! 6,! [7(! 5[7(:(-! [7(!
1,45A!&58*6,-#!
X,! (8)58),! +?,! -(4! *A.:(A(8)565-! 8,+5-! A(6*65-! 85! T74,.5W! 8,-! .4@N*A,-! 58,-W!
8,A(565A(8)(! 5! .54)*4! 6(! 2G"F#! K@! ,-! 5.:*/56,4(-! .4,1*--*,85*-! .,6(A! 5.:*/54! ,! .4,67),W! (A!
2G"L!-@![7(A!)*+(4! )*6,!7A5!1,4A5>?,!e![7(!.,6(!/,A.454!(!+(86(4!,-!.4,67),-#!TA!2G"D!,-!
([7*.5A(8),-!+?,!-(4!1*-/5:*=56,-#!
X,! 945-*:W! ,! 6(/4(),! 6(! :(*! Xt! JWEG2dE;! (! ,! V(/4(),! 8t! FWGJFd2GG2! *A.l(A! 5! 5+5:*5>?,! 65!
(1*/*b8/*5!5B4,8@A*/5!(!,!4(B*-),!6(!5B4,)@N*/,-W!5!),N*/*656(!85!-5j6(!M7A585!(!,!.(4*B,!.545!,!
5A&*(8)(W! ,! :*A*)(! AIN*A,! 5/(*)I+(:W! ,! *8)(4+5:,! 6(! -(B7458>5! )58),! 85! 5.:*/5>?,! /,A,! 85!
/,:M(*)5W!/,A(4/*5:*=5>?,!6(!5B4,)@N*/,-#!
<,A! 5! X,4A5! ^XP! $"! 65! C,4)54*5! $2"FdJE_! e! 8(/(--I4*,! *81,4A54! ,-! )45&5:M56,4(-! 5/(4/5! 6(!
4*-/,-![7(!/,44(A!(!65-!A(6*65-!6(!.4(+(8>?,#!
m,585!P,-*8M5!
2D! ! c8*+(4-*656(!6(!H+(*4,!
!
T-)5! *A.:(A(8)5>?,! .545! ,! 7-,! -(B74,! 6(! 5B4,)@N*/,-! -(4I! .545! L#2! A*:Ml(-! 6(! :,/5*-!
5B4,.(/7I4*,-! 8,! 945-*:! ^-(86,! "D#LDJ#LFF_W! 8,! (8)58),! 8?,! -?,! 5&458B*6,-! ,-! ,.(4I4*,-! 65!
*86j-)4*5W!,-!/,A(4/*58)(-!(!A,456,4(-#!
V5!S54*5! ^2GG;_! )5A&eA!54B7A(8)5![7(!85!c8*?,!T74,.(*5! 5! :(B*-:5>?,!e!A5*-! 4*B,4,-5![7(!5!
:(B*-:5>?,! &45-*:(*45W! 4(:5)*+5A(8)(! f! 5+5:*5>?,! 6,-! 5B4,)@N*/,-! .545! +(865! (! /,8)4,:,#! %7)45!
6*1(4(8>5!e!,!15/),!6(!(N*-)*4!4(+(865!(A!:,'5-!8?,!,1*/*5-!6,!T-)56,W!M5+(86,!,!*8/7A.4*A(8),!
65!1*-/5:*=5>?,#!
%7)45!4(5:*656(!e![7(!(N*-)(A!A7*),-!.4,67),-!.4,*&*6,-!85!c8*?,!T74,.(*5![7(!8?,!/,8-)5A!85!
:(B*-:5>?,! &45-*:(*45! ^)5&(:5! D_W! (! +(4*1*/5Q-(! )5A&eA! [7(! (A! :,'5-! 6(! 4(+(865! &45-*:(*45-! -(!
+(86(A!.4,67),-! [7(! -?,! .4,*&*6,-! 8,! -(7! .50-W! ,7! -('5W! e! 8(/(--I4*,! M5+(4! 5)75:*=5>?,! -,&4(!
656,-!6(!.4,67),-!/565-)456,-!.545!+(865!(!4(1,4>54!5!1*-/5:*=5>?,!^H9PHK<%W2G"2_#!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
TN.,-*>?,!5!5B4,)@N*/,-!(A!/,A78*656(-!5B40/,:5-g!C,4)7B5:!(!945-*:!
V(.54)5A(8),!6(!HA&*(8)(!(!%46(85A(8),!!!!!!!! 2J!
i5&(:5! D! Q! T1(*),-! )@N*/,-! 6,-! *8B4(6*(8)(-! 5)*+,-! 6(! 5B4,)@N*/,-! &58*6,-! ,7! (A! 4(5+5:*5>?,! /,A! 5-!
4(-.(/)*+5-!4(-)4*>l(-!5,!7-,!8,!A786,#!O,8)(g!H9PHK<%W!2G"2!
!
H&5A(/)*85! i,N*/*656(!5B765!(!-7-.(*)5!
6(!),N*/*656(!4(.4,67)*+5!
6,!kH!(!6,-!A()5&@:*),-!
<,A78*656(!T74,.(*5!
.4,*&*6,!
H/(15),! X(74,),N*/*656(W!-7-.(*)5!(!
/54/*8,B(8*/*656(!(!6(!
),N*/*656(!4(.4,67)*+5!(!5!
8(/(--*656(!6(!4(+*-54!5!
k8B(-)?,!V*I4*5!H/(*)I+(:!
<,A78*656(!T74,.(*5!
.4,*&*6,!
<54&,17458,! H:)5!),N*/*656(!5B765W!
-7-.(*)5!6(!6(-4(B7:5>?,!
(86@/4*85!
<,A78*656(!T74,.(*5!(!
T-)56,-!c8*6,-Q!.4,*&*6,!
<*M(N5)*85! H:)5!),N*/*656(!5B765W!
-7-.(*)5!6(!
/54/*8,B(8*/*656(!.545!
-(4(-!M7A58,-W!),N*/*656(!
4(.4,67)*+5!(!
8(74,),N*/*656(!
<,A78*656(!T74,.(*5W!
m5.?,W!<5856I!(!T-)56,-!
c8*6,-Q!.4,*&*6,#!c-,!
(N/:7-*+,!.545!/*)47-!8,!
945-*:W!2G"G!
T86,--7:15A! H:)5!),N*/*656(!5B765W!
-7-.(*)5!6(!6(-4(B7:5>?,!
(86@/4*85!(!),N*/*656(!
4(.4,67)*+5!
<,A78*656(!T74,.(*5!
.4,*&*6,W!86*5!^!57),4*=565!
-@!5!.4,67>?,_!H!-(4!
.4,*&*6,!8,!945-*:!5!.54)*4!
6(!2G"$!
O,45),! H:)5!),N*/*656(!5B765!(!
8(74,),N*/*656(!
<,A78*656(!T74,.(*5!(!
T-)56,-!c8*6,-Q!.4,*&*6,!
O,-A()(! X(74,),N*/*656(! <,A78*656(!T74,.(*5!
.4,*&*6,!
n:*-,15),! <5-,-!6(!*8),N*/5>?,W!
-,:*/*)5>?,!6(!4(+*-?,!65!
k8B(-)5,!V*I4*5!H/(*)I+(:!
^kVH_!.,4!.54)(!6(!(A.4(-5-!
4(B*-)458)(W!8(/(--*656(!6(!
/,8)4,:(!6(!*A.74(=5-!
.4(-(8)(-!8,!.4,67),!
)e/8*/,!(!.,--0+(*-!(1(*),-!
),N*/,:@B*/,-!56+(4+,-!
P(+*-?,!65!k8B(-)?,!V*I4*5!
H/(*)I+(:!^kVH_!
a5/),1(A! <54/*8,Bb8*/,!.545!
M7A58,-!
<,A78*656(!T74,.(*5!
.4,*&*6,!
m,585!P,-*8M5!
2E! ! c8*+(4-*656(!6(!H+(*4,!
!
S()5A*6,1@-! H:)5!),N*/*656(!5B765!(!
8(74,),N*/*656(!
<,A78*656(!T74,.(*5W!
<M*85!(!86*5!Q!.4,*&*6,#!
C4,*&*6,!8,!945-*:!5!.54)*4!6(!
'7:M,!6(!2G"2!
C545[75)(! H:)5!),N*/*656(!5B765!(!
),N*/*656(!
<,A78*656(!T74,.(*5!
.4,*&*6,!
C545)*,85!S()0:*/5! X(74,),N*/*656(W!-7-.(*)5!
6(!6(-47B5:5>?,!(86@/4*85W!
A7)5B(8*/*656(!(!
/54/*,8,B(8*(*656(!
<,A78*656(!T74,.(*5W!
<M*85!Q!.4,*&*6,!
i4*/:,4,1,4A! X(74,),N*/*656(W!.,)(8/*5:!
/54/*8,Bb8*/,!(!),N*/*656(!
4(.4,67)*+5!
<,A78*656(!T74,.(*5!
.4,*&*6,#!C4,*&*6,!8,!945-*:!
5!.54)*4!6(!2G"G!
i*45A! T-)76,-!6(A,8-)45A!
A7)5B(8*/*656(W!),N*/*656(!
4(.4,67)*+5!(!-7-.(*)5!6(!
6(-4(B7:5>?,!(86@/4*85!
T-)56,!c8*6,-Q!.4,*&*6,!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
TN.,-*>?,!5!5B4,)@N*/,-!(A!/,A78*656(-!5B40/,:5-g!C,4)7B5:!(!945-*:!
V(.54)5A(8),!6(!HA&*(8)(!(!%46(85A(8),!!!!!!!! 2;!
"#$%&'()!@+ "#V)!Z5!5V&'Z)!
@+* #!()"#(,d#_`)!5!)!5\a'#ZO#F5\&)V!Z#V!iO5#V!Z5!5V&'Z)!
H-! I4(5-! 6(! (-)76,! ,86(! 1,45A! 4(5:*=56,-! ,-! *8[7e4*),-! -*)75AQ-(! 85! y,85! a(-)(! 65! /*656(! 6(!
S5857-W!&5*44,!m,4B(!i(*N(*45W!85!<,A78*656(!5B40/,:5!X,+5!T-.(458>5W!945-*:!(!8,!/,8/(:M,!6(!
C(851*(:W!85!14(B7(-*5!6(!n5:(B,-W!C,4)7B5:#!!
)&(&( @A-B#C-#-1.DC*#E*#+AB1/F#
%! T-)56,!HA5=,85-! 1*/5! 85! =,85!X,4)(! 6,! 945-*:! ^1*B745! F_#! K(B786,! ,-! /(8-,-! 2G"G! 5! I4(5! 65!
78*656(!)(44*),4*5:!e!6(!"#LL;#"D"WDE2!|A2!(!.,--7*!D2!A78*/0.*,-#!
H!/5.*)5:!6(-)(!(-)56,!e!S5857-W!1*B745!LW![7(!.,--7*!"WEG2G"F!M5&*)58)(-W!5!I4(5!e!6(!""WFG"WGJJ!
|A2!(!/,A!7A5!6(8-*656(!6(A,B4I1*/5!6(!"LE#GD!M5&d|A2!^k9nTW2G"G_#!
!
!
!
!
!
!
!
!
!
O*B745!F!Q!S5.5!6,!T-)56,!HA5=,85-#!O,8)(g!k9nT!
!
m,585!P,-*8M5!
$G! ! c8*+(4-*656(!6(!H+(*4,!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
O*B745!L!Q!S5.5!65!/*656(!6(!S5857-#!O,8)(g!kA&*4*&5!!"#$%&!2GG;!
%!/:*A5!e!([75),4*5:![7(8)(!(!MjA*6,W! )(A!675-!(-)5>l(-!,!R(4?,! ^-(/5_!/,A!)(A.(45)745-!6(!
$Et<! (! FGt<! 8,-! A(-(-! (8)4(! m7:M,! 5! %7)7&4,! (! k8+(48,! /,A! /M7+5-! (! )(A.(45)745! 5A(85W!
-7.(4*,4!5!"Et<!8,-!A(-(-!6(!X,+(A&4,!5)e!m78M,.!
H!)(A.(45)745!Ae6*5!5875:!2DWJ!t<!(!EGv!6(!M7A*656(!4(:5)*+5!Ae6*5!6,!54#!H.4(-(8)5!)5A&eA!
7A5!.4(/*.*)5>?,!Ae6*5!5875:!6(!2WEED!AA#!
C,--7*! [75)4,! &5/*5-! M*64,B4I1*/5-g! 5! 6(! K?,! P5*A786,! (! T67/5/586,W! 5! i547A?QH>7! (! 6,! 4*,!
C745[7([7545#! T-)5! /*656(! 1*/5! 85!A54B(A!6,! 4*,!X(B4,! [7(W! 5,! '78)54Q-(! /,A!,! 4*,! K,:*Al(-W!
1,4A5!5!,!4*,!HA5=,85-#!
TN.,-*>?,!5!5B4,)@N*/,-!(A!/,A78*656(-!5B40/,:5-g!C,4)7B5:!(!945-*:!
V(.54)5A(8),!6(!HA&*(8)(!(!%46(85A(8),!!!!!!!! $"!
%! 4(:(+,! e! &5*N,! .:585:),! (! .,7/,! 5/(8)756,W! (N*-)(A! I4(5-! .:585-! 6(-8*+(:565-! 6(+*6,! 5,-!
/74-,-!6(!IB75#!
Z758),!f!+(B()5>?,W!(N*-)(A!5-!1:,4(-)5-!6(!)(445!1*4A(W!5-!6(!+I4=(5!(!.5:A(*45-#!!
%-!-,:,-!-?,!54B*:,-,-W!54(8,-,-!(!/,A!54(*5-!6(![754)=,#!
H! I4(5! 6(! (-)76,! -*)75Q-(! 85! y,85! a(-)(! 6(! S5857-W! 8,! &5*44,! m,4B(! i(*N(*45W! (! /M5A5Q-(!
<,A78*656(! X,+5! T-.(458>5#! T-)5! =,85! .,--7*! .4,&:(A5-! 6(! *8145(-)47)745-W! 15:)5! 6(!
-58(5A(8),W!6*1*/7:656(-!(/,8@A*/5-W!(N*-)(A!.4,&:(A5-!6(!87)4*>?,!(!5:),! 086*/(!6(!6,(8>5-#!
^a5!P,+(4(!!"#$%#W2GG2).!
$#"#"#" <HPH<iTPkyH%!K%<k%T<X%Sk<H!
H! .,.7:5>?,! 6(! S5857-! )(A! +*86,! 5! 57A(8)54! ^)5&(:5! J_W! -(86,! 5)75:A(8)(! 6(! "WEG2WG"F!
M5&*)58)(-W!6(+*6,!f! /,8-)47>?,!6(!7A5!B4586(!=,85! *867-)4*5:W!,![7(!.4,+,/,7!7A5!,/7.5>?,!
6(-,4B58*=565!6,! -,:,W! 15:)5!6(! -58(5A(8),!&I-*/,W! 6(-)47*>?,!65! /,&(4)745! +(B()5:! (! .,:7*>?,!
6,-!4*,-W!^a5!P,+(4(!!"#$%#W!2GG2_# 
!!!
i5&(:5!J!Q!!`5&*)58)(-!6(!S5857-!6*-)4*&706,-!.,4!58,-#!O,8)(g!k9nT!
!
!
K(B786,!5-!(-)5)0-)*/5-W!5!A5*,4*5!6,-!M5&*)58)(-! -?,!6,!-(N,! 1(A*8*8,!;22W2J2!M5&#!(!EJ;WJF2!
4(-*6(8)(-!6(!S5857-!6,!-(N,!A5-/7:*8,#!X5!1*B745!F!(8/,8)45Q-(!5!.*4UA*6(!()I4*5!65!.,.7:5>?,#!
#-0?! ;7A<.7-.9?!19!F7-72?!
*WW*! "WG""LG"!
*WWQ! "W"LFW$$G!
:PPP! "WFGLWE$L!
:PPR! "WDFDWDG2!
:P*P! "WEG2WG"F!
m,585!P,-*8M5!
$2! ! c8*+(4-*656(!6(!H+(*4,!
!
h!(+*6(8)(![7(!,!B47.,!/,A!A5*,4!.,.7:5>?,!(8/,8)45Q-(!8,!B47.,!6,-!2L!5,-!2;!58,-W! -(86,!
7A5!.,.7:5>?,!',+(A!(!.,7/,!(8+(:M(/*65#!
!
O*B745!D!Q!!C*4UA*6(!()I4*5!65!/*656(!6(!S5857-#!O,8)(g!k9nT#!
Z758),! 5,-! -5:I4*,-W! -(B786,! ,-! /(8-,-! 6(! 2GGGW! B4586(! 8jA(4,! 6(! .(--,5-! 8?,! 4(/(&(!
4(86*A(8),W! 5! =,85! :(-)(! .,--7*! "Ev! -(A! -5:I4*,! (! FJv! /,A! 7A! ,7! 6,*-! -5:I4*,-!A08*A,-! ^La 
Rovere et al., 2002). 
P(:5)*+5A(8)(!f!(67/5>?,!(A!2G"GW!8,!S78*/0.*,!6(!S5857-W! ),485Q-(!(+*6(8)(![7(!5!A5*,4*5!!
.,--7*!7A!80+(:!6(!(-/,:54*656(!&5*N,W!1*B745!J!^k9nTW2G"G_#!
!
O*B745!J!Q!V*-)4*&7*>?,!65-!C(--,5-!6(!"G!58,-!,7!A5*-!6(!*656(W!.,4!80+(:!6(!*8-)47>?,#!O,8)(g!k9nT!
X,! [7(! /,8/(48(! 5,-! 5-.(/),-! (/,8@A*/,-W! ,! Ck9! 65! /*656(! 6(! S5857-! (A! 2GG;! 1,*! 6(! Pz!
FG#FED#"GJ#GGG!4(5*-W!-(86,!5!5)*+*656(!(/,8@A*/5!.4(6,A*858)(!5!6,!-(/),4!)(4/*I4*,W!1*B745!E#!
TN.,-*>?,!5!5B4,)@N*/,-!(A!/,A78*656(-!5B40/,:5-g!C,4)7B5:!(!945-*:!
V(.54)5A(8),!6(!HA&*(8)(!(!%46(85A(8),!!!!!!!! $$!
!
O*B745!E!Q!C4*8/*.5*-!5)*+*656(-!(/,8@A*/5-!(A!S5857-#!O,8)(g!k9nT!
!
$#"#"#2! <HPH<iTPkyH%!VH!HnPk<caicPH!
H)45+e-! 6,-! 656,-! 6,! k9nT! e! .,--0+(:! 15=(4! 7A5! 58I:*-(! 65! 5B4*/7:)745#! K(B786,! ,-! 656,-W! 5-!
/7:)745-!.(4A58(8)(-!8,!S78*/0.*,!6(!S5857-W!-?,!/,8-)*)7065-!(A!A5*,4!8jA(4,!.(:5-!/7:)745-!
6(!:5458'5W!&58585!(!6(86b#!!<,A.54586,!,-!656,-!6(!2G""!/,A!,-!656,-!6,!58,!2GGDW!+(4*1*/5Q
-(!7A!57A(8),!85![758)*656(!6(!.4,67>?,!65-!/7:)745-W!/,A!(N/(>?,!65!&58585![7(!6*A*87*7!
^)5&(:5!E_#!
!
i5&(:5!E!!Z758)*656(!.4,67=*65!.,4!/7:)745-!.(4A58(8)(-!8,!58,-!6(!2G""!(!2GGD#!O,8)(gk9nT!
"2G.2/7?!=9/87-9-.9?!
#-0?!
!
2G""! 2GGD!
T7-7-7!jK7KN0k! "2DG!),8! 2"LF!),8!
"7K72!j98!78l-107k! L!),8! F2!A*:!147),-!
"0K0m17mA7Y7! 2GFE!S*:!147),-! "E$!),8!
Z9-1l!jK7KN0!19!K0K0k! 2FGG!),8! "G!),8!
(7/7-B7! L""L!),8! 2"LF!),8(:565!
m,585!P,-*8M5!
$F! ! c8*+(4-*656(!6(!H+(*4,!
!
(<840! F2L!),8! ;J!),8(:565!
F7840! LGG!),8! $JL!),8(:565!
F7/7K2BX! DGG!),8! LD!),8(:565!
$<89-.7m10m/9<-0! "D!),8! "G!),8(:565!
&7-D9/<-7! "JL!),8! "2!),8(:565!
!
X5-!/7:)745-!)(A.,4I4*5-!(A!S5857-W!,&-(4+5Q-(!5!*8)(8-*+5!.4,67>?,!6(!A586*,/5W!A(:58/*5!(!
5&5/5N*#!TA!4(:5>?,!5!2GGDW!5![758)*656(!6(!.4,67>?,!6(!A(:58/*5! 1,*!A(8,4!(!5!.4,67>?,!6,!
A*:M,!(!6,!5&5/5N*!57A(8)545A!-*B8*1*/5)*+5A(8)(!^!)5&(:5!;_#!
i5&(:5!;!Q!Z758)*656(!.4,67=*65!.,4!/7:)745-!)(A.,4I4*5-!8,!58,-!6(!2G""!(!2GGD#!O,8)(gk9nT!
K2G.2/7?!.98=0/X/<7?! #-0?!
!!
2G""! 2GGD!
#A7K7J<! LFG!A*:!147),-! "JL!S*:!O47),-!
#//0I!j98!K7?K7k!! "DG!),8! "GL!),8!
T7.7.7!m!10K9!! E!),8! Q!
^9<B40!j98!D/40k!! "GE!),8! "G;!),8!
F7-1<0K7!! $$GG!),8! 2J$;!),8!
F9G7-K<7! J2G!),8! EF!),8!
F<GN0!j98!D/40k!! "JL!),8! LGG!),8!
!
TA!4(:5>?,!f-!(-.e/*(-!6(!58*A5*-W!+(4*1*/5Q-(!5!/4*5>?,!6(!&,+*8,-W!&7&5:*8,-W!([7*8,-W!A754(-!
/5.4*8,-W! 5+(-W! -708,-! (!,+*8,-#! ! K(86,!5-! 5+(-W! ,-! -708,-! (! &,+*8,-W! ,-! [7(! 5.4(-(8)5A!A5*,4!
+5:,4!^!)5&(:5!"G_#!
!
!
TN.,-*>?,!5!5B4,)@N*/,-!(A!/,A78*656(-!5B40/,:5-g!C,4)7B5:!(!945-*:!
V(.54)5A(8),!6(!HA&*(8)(!(!%46(85A(8),!!!!!!!! $L!
i5&(:5!"G!Q!!XjA(4,!6(!/5&(>5!.,4!)*.,!6(!(-.e/*(#!O,8)(gk9nT!
5?=nK<9! \o!
!!
T0C<-0?! D#GGG!<5&(>5-!
!T2A7G<-0?!! DL2!<5&(>5-!
!562<-0?! 2$F!<5&(>5-!
!F27/9?! "F<5&(>5-!
"7=/<-0?! ;$L!<5&(>5-!
!)C<-0?!! 2#DJL!<5&(>5-!
!V2Y-0?!! J#LJ2!<5&(>5-!
#C9?! "#$G"!S*:!/5&(>5-!
)2./7?!7C9?! $J#JDJ!S*:!/5&(>5-!
!
X5! 7)*:*=5>?,! 65-! )(445-W! (N*-)(A! $2FGL! M5! 6(! A5)5-! (! 1:,4(-)5-! 6(-)*8565-! f! .4(-(4+5>?,!
.(4A58(8)(W!(!!(N*-)(!7A5!A5*,4!I4(5!6(!/7:)745-!.(4A58(8)(-![7(!)(A.,4I4*5-!^!)5&(:5!""_#!
i5&(:5!""Q!i*.,!6(!c)*:*=5>?,!65-!)(445-!.,4!I4(5#!O,8)(g!k9nTg!2G""#!
&<=0!19!2.<G<I7340!17?!.9//7?!
!
i/97!
jN7k!
!
"#$#%&'!(!)*%+&,*,-*'! G&H)I#
"2G.2/7?!!.98=0/X/<7?! 2#GL$!
X/97!=G7-.717!K08!L0//7D9</7?!=7/7!K0/.9! "GF!
X/97!=7/7!K2G.<C0!19!LG0/9?!j<-KG2?<C9!N<1/0=0-<7!9!
=G7?.<K2G.2/7kp!C<C9</0?!19!8217?p!9?.2L7?!19!
=G7-.7?!9!K7?7?!19!C9D9.7340!
E!
$7?.7D9-?!m!=G7-.717?!19D/71717?! $2;!
m,585!P,-*8M5!
$D! ! c8*+(4-*656(!6(!H+(*4,!
!
$7?.7D9-?!m!=G7-.717?!98!A07?!K0-1<3[9?! 2#J$D!
F7.7?!9q02!LG0/9?.7?!m!-7.2/7<?!19?.<-717?!r!
=/9?9/C7340!=9/87-9-.9!02!/9?9/C7!G9D7G!m!i/97!
10?!9?.7A9G9K<89-.0?!7D/0=9K2X/<0?!
$2#FGL!
F7.7?!9q02!LG0/9?.7?!m!-7.2/7<?!j9JKG2?<C9!X/97!19!
=/9?9/C7340!=9/87-9-.9!9!7?!98!?<?.987?!
7D/0LG0/9?.7<?k!
$#G"F!
V<?.987?!7D/0LG0/9?.7<?!m!X/97!K2G.<C717!K08!
9?=nK<9?!LG0/9?.7<?!.78An8!2?717!=7/7!G7C02/7?!9!
=7?.9B0!=0/!7-<87<?!
DL!
!
&7-629?p!G7D0?p!73219?!9q02!X/97!19!XD27?!
=MAG<K7?!=7/7!9J=G0/7340!17!762<K2G.2/7!
2JF!
!
!
!
)&(&J @A-B#C-#-1.DC*#C-#2*A.DKBF##
H!,7)45!I4(5!6(!(-)76,!.(4)(8/(!f!14(B7(-*5!6(!n5:(B,-!^1*B745!;_W!/,8/(:M,!6(!C(851*(:!(!6*-)4*),!
6,!C,4),#!C(851*(:!-*)75Q-(!5!X,4)(!6(!C,4)7B5:! ^1*B745!"G_!(!6*+*6(Q-(!(A!$E!14(B7(-*5-#!H-!-75-!
/,,46(8565-!-?,g!F"!"2!2$~!X!E!"J!2~!GW!5!-75!.,.7:5>?,!e!6(!J"FDL!M5&*)58)(-W!-*)75Q-(!$22!A!
5/*A5!6,!80+(:!Ae6*,!65-!IB75-!6,!A54W!.,--7*!7A5!I4(5!212,3 km2. Em relação à pluviosidade, a 
precipitação média anual é de 1400 mm/ano, em termos de temperatura média anual varia entre 
12,5 ºC e 15ºC#!
!!
TN.,-*>?,!5!5B4,)@N*/,-!(A!/,A78*656(-!5B40/,:5-g!C,4)7B5:!(!945-*:!
V(.54)5A(8),!6(!HA&*(8)(!(!%46(85A(8),!!!!!!!! $J!
!
O*B745!;!Q!S5.5!6,!/,8/(:M,!6(!C(851*(:#!O,8)(g!<UA545!S78*/*.5:!6(!C(851*(:#!
!
!
!
!
!
!
!
!
!
!
!
O*B745!"G!Q!S5.5!65-!14(B7(-*5-!6(!C(851*(:#!O,8)(g!<UA545!S78*/*.5:!6(!C(851*(:!!
C(851*(:! /545)(4*=5Q-(! .,4! .,--7*4! [754)=*),-! 6,! %46,+0/,W! /,A! +I4*,-! )*.,-! 6(! B458*),-W! ,-!
B458*)@*6(-W! .,4! (N(A.:,!,-! B58*),-!A,8=,80)*/,-!.,41*4@*6(-#!%-! -,:,-! -?,! :*)@:*/,-!MjA*/,-!6(!
/:*A5-! A,8)58,-#! H.4(-(8)5! /M7+5-! *8)(8-5-! (! )(44(8,-! A7*),! 1e4)(*-! .(4),! 65-! +I4=(5-#! %-!
)(44(8,-! -?,! .4,.0/*,-! 5,! /7:)*+,! 6(!A*:M,W! &5)5)5! (! +*8M,! +(46(! ^V(:B56,W2GGJ! (! V(! H:A(*65W!
";ED_#!
H! 1:,45! (A! C(851*(:! 5.4(-(8)5! /545/)(40-)*/5-! 6(! 1:,4(-)5! A(6*)(44U8(5W! (N*-)(A! &,-[7(-! 6(!
/54+5:M,!5:+54*8M,-W!-,&4(*4,W!,!:(8)*-/,W!5!A74)5W!,!1,:M56,!5:(B4(Q/5A.,!(!5!B*:&546(*45!^(-.e/*(!
6(! /,8-(4+5>?,_W! 5! 80+(:! 65-! M(4&I/(5-! .,--7*! 7A5! B4586(! 6*+(4-*656(W! ,! 854/*-,! )4,A&()5W!
(86(A*-A,! *&e4*/,! ^! (-.e/*(-! 6(! /,8-(4+5>?,_W! )5A&eA! (N*-)(A! 85-! 1:,4(-)5-! (7/5:*.),-W!!
m,585!P,-*8M5!
$E! ! c8*+(4-*656(!6(!H+(*4,!
!
M5+(86,! 7A5! A(8,4! &*,6*+(4-*656(! (! )5A&eA!A5*,4! .4,&5&*:*656(! 6(! ,/,44(4(A! *8/b86*,-! ^!
O(44(*45W!2GGE_#!
X5!M*64,B451*5!(8/,8)45AQ-(!,!P*,!S57W!P*,!<5+5:7AW!P*&(*45!6(!a5B54(-W!P*&(*4,!6(!K?,! m7:*?,W!
P*,!Se=*,W!P*&(*4,!6(!97-)(:,W!P*&(*4,!6(!S5),-W!P*&(*4,!6(!546*5-W!P*&(*4,!6(!<5A&45W!P*&(*45!6(!
n7*A54?(-W! P*&(*4,! 6(! P(B7(8B,W! P*,! 6(! %:64(-W! P*,! 9(:,W! P*&(*4,! 6,! K546,5:W! P*&(*4,! 6,-!
C(64(*4,-!(!P*&(*45!65-!a5B(-!^O(44(*45W!2GG;_#!
$#"#2#" <HPH<iTPKik<HK!K%<k%T<%XSk<HK!
K(B786,!,!kXTW!,!/,8/(:M,!6(!C(851*(:!)(A!J"FDL!M5&*)58)(-!(!8,-!6(!2GGGW!2GGL!(!2G"G!8?,!-(!
+(4*1*/545A!5:)(45>l(-!A7*),!-*B8*1*/5)*+5-W!)(86,!5!.,.7:5>?,!(-)5B856,!^)5&(:5!"2_#!H!14(B7(-*5!
6(!n5:(B,-!/,44(-.,86(!5!$WJ!v!65!.,.7:5>?,!6,!/,8/(:M,!6(!C(851*(:#!
i5&(:5!"2!Q!V*-)4*&7*>?,!6,-!M5&*)58)(-!6(!C(851*(:!.,4!58,-#!O,8)(g!kXT#!
#-0?! ;7A<.7-.9?!
2GGG! J"GEG!
2GGL! J2"D$!
2G"G! J"FDL!
!
X5! 1*B745! ""! /,8-)5)5Q-(! [7(W! 85! .*4UA*6(! ()I4*5! 6(! C(851*(:W! 5! .,.7:5>?,! [7(! -(! (8/,8)45! (A!
A5*,4!8jA(4,!e!5!6,!B47.,!6,-!$L!5,-!$;!58,-#!i5A&eA!-(!+(4*1*/5![7(!MI!7A!A5*,4!8jA(4,!6(!
.(--,5-! 6,! -(N,! 1(A*8*8,! 6,! [7(!A5-/7:*8,#! K(B786,! ,! kXTW! ,! 8jA(4,! ),)5:! 6(! M,A(8-! e! 6(!
$L$ED!(!6(!A7:M(4(-!e!6(!$DGJ;#!R(4*1*/5Q-(!,!6(/4e-/*A,!65!.,.7:5>?,!',+(A!(!)5A&eA!.,7/5!
.,.7:5>?,!*6,-5#!
!
!
!
TN.,-*>?,!5!5B4,)@N*/,-!(A!/,A78*656(-!5B40/,:5-g!C,4)7B5:!(!945-*:!
V(.54)5A(8),!6(!HA&*(8)(!(!%46(85A(8),!!!!!!!! $;!
O*B745!""!Q!C,.7:5>?,!4(-*6(8)(!6(!C(851*(:W!6*-)4*&7065!.(:,!-(N,!(!B47.,!()I4*,#!O,8)(g!kXTW2G""#!
H,!80+(:!65!(67/5>?,!6,-!4(-*6(8)(-W!(A!2G""!^1*B745!"2_W!+(4*1*/5Q-(![7(!(A!n5:(B,-!5-!.(--,5-!
-(A!(-)76,-!/,44(-.,86(A!5!;W"vW!(!5!A5*,4!.54)(!)(A!/,A,!M5&*:*)5>l(-!,!(8-*8,!&I-*/,!6,!"t!
/*/:,W!$2W$v#!Z758),!f!.,.7:5>?,![7(! 14([7(8)5!,!(8-*8,!-7.(4*,4!e!6(!JWFv#!H)45+e-!65! 1*B745!
+(4*1*/5Q-(![7(!,-!+5:,4(-!65!14(B7(-*5!5.4(-(8)5AQ-(!-(A(:M58)(-!5,-!6,!/,8/(:M,!6(!C(851*(:!(!
5.(85-!/,A!:*B(*45-!6*1(4(8>5-!(A!4(:5>?,!5!C,4)7B5:!<,8)*8(8)5:#!
!
O*B745!"2!!X0+(:!6(!(-/,:54*656(!.,4!:,/5:*=5>?,!B(,B4I1*/5#!O,8)(!g!kXTW!2G""#!
X5!)5N5!6(!(A.4(B,!.,4!5)*+*656(!(/,8@A*/5!^1*B745!"$_W!+(4*1*/5Q-(![7(!5!A5*,4*5!(8/,8)45Q-(!8,!
-(/),4! -(/786I4*,! 6(+*6,! f! (N)45>?,! 6,! B458*),W! *86j-)4*5! )bN)*:W! A56(*45! (! +*8M,! +(46(W! (! .,4!
j:)*A,! ,! .4*AI4*,W! -(86,! .4(6,A*858)(! 5! .:58)5>?,! 6(! M,4)0/,:5-! ^A*:M,W! &5)5)5! (! +*8M5_#!
%&-(4+5Q-(! [7(! ,-! +5:,4(-! 65! 14(B7(-*5! 6(! n5:(B,-! -?,! *6b8)*/,-! 5,-! 6(! C(851*(:W! 8,! (8)58),!
6*1(4(8)(-!6,-!6(!C,4)7B5:!<,8)*8(8)5:#!
Gv! 2Gv! FGv! DGv! EGv! "GGv!
C,4)7B5:!<,88(8)5:!
C(85(:!
n5:(B,-! X(8M7A!80+(:!6(!(-/,:54*656(!
T8-*8,!.4eQ(-/,:54!
T8-*8,!&I-*/,!Q!"t!/*/:,!
T8-*8,!&I-*/,!Q!2t!/*/:,!
T8-*8,!&I-*/,!Q!$t!/*/:,!
T8-*8,!-(/786I4*,!
T8-*8,!.@-Q-(/786I4*,!
T8-*8,!-7.(4*,4!
m,585!P,-*8M5!
FG! ! c8*+(4-*656(!6(!H+(*4,!
!
!
O*B74(!"$Q!H)*+*656(-!(/,8@A*/5-!.,4!:,/5:*=5>?,!B(,B4I1*/5#!kXTW!2G""#!
!
$#"#2#"! <HPH<iTPkyH%!VH!HnPk<caicPH!
H)45+e-!6,!P(/(8-(5A(8),!n(45:!HB40/,:5! ^PnH_W!+(4*1*/5Q-(![7(!5!K7.(410/*(!HB40/,:5!p)*:! ^KHc_!
(A!2GG;!e!6(!;L!M(/)54(-!(A!n5:(B,-!(!$2E$!M(/)54(-!(A!C(851*(:W! (-)(-! +5:,4(-! )bA!+*86,!5!
6*A*87*4!)58),!85!14(B7(-*5!/,A,!8,!/,8/(:M,#!
P(:5)*+5A(8)(!f!1,4A5!6(!(N.:,45>?,!65!KHc!^)5&(:5!"$_W!85!14(B7(-*5!(!8,!/,8/(:M,!,-!+5:,4(-!
-?,! -7.(4*,4! (A! /,8)5! .4@.4*5! (A! 2GG;W! 'I! 5! 1,4A5! 6(! 544(865A(8),! 57A(8),7! (A! n5:(B,-W!
/,A.54586,!/,A!,!58,!6(!";;;W!8?,!-(!)(86,!+(4*1*/56,!,!A(-A,!8,-!656,-!6,!/,8/(:M,#!
i5&(:5!"$!Q!O,4A5!6(!(N.:,45>?,!65!-7.(410/*(!5B40/,:5!7)*:*=565!(A!C(851*(:!(!n5:(B,-#!O,8)(g!kXTW!2GG;!
#-0?!
!
(0K7G<I7340!
!
&0.7G!17!V#'! "0-.7!=/>=/<7! #//9-1789-.0! )2./7?!L0/87?!
M5! M5! M5! M5!
:PPW!
!
C(851*(:! $2E$! 2$LJ! DLF! 2J2!
n5:(B,-! ;L! D2! $$! !
*WWW!
!
C(851*(:! $;2G! 2$;J! ED2! DD"!
n5:(B,-! "F2! "GG! 22! 2G!
!
GWGv! 2GWGv! FGWGv! DGWGv! EGWGv! "GGWGv! "2GWGv!
<,88(8)(!
C(85(:!
n5:(B,-!
K(/),4!.4*AI4*,!
K(/),4!-(/786I4*,!
K(/),4!)(4/*I4*,!^-,/*5:_!
K(/),4!)(4/*I4*,!^(/,8@A*/,_!
TN.,-*>?,!5!5B4,)@N*/,-!(A!/,A78*656(-!5B40/,:5-g!C,4)7B5:!(!945-*:!
V(.54)5A(8),!6(!HA&*(8)(!(!%46(85A(8),!!!!!!!! F"!
P(:5)*+5A(8)(!5,!)*.,!6(!7)*:*=5>?,!65-!)(445-!(A!n5:(B,-!^)5&(:5!"F_W!5!A5*,4!.54)(!6(!7)*:*=5>?,!
6(! )(445!e!6(!-7.(410/*(!5B40/,:5!7)*:*=565#!TA!4(:5>?,!5!";;;W!57A(8)545A!5-!A5)5-!(! 1:,4(-)5-!
-(A!/7:)745-!-,&/,&(4),!(!6*A*87*7!5!-7.(410/*(!5B40/,:5!8?,!7)*:*=565#!!
i5&(:5!"F!Q!i*.,!6(!7)*:*=5>?,!65-!)(445-!(A!C(851*(:!(!n5:(B,-#!O,8)(g!kXTW!2GG;!
#-0?!
!
(0K7G<I7340!
!
&<=0!19!2.<G<I7340!17?!.9//7?!
&0.7G! V2=9/LYK<9!
7D/YK0G7!
2.<G<I717!
F7.7?!9!
LG0/9?.7?!?98!
K2G.2/7?!?0Am
K0A9/.0!
V2=9/LYK<9!
7D/YK0G7!-40!
2.<G<I717!
)2./7?!
?2=9/LYK<9?!
:PPW!
!
$9-7L<9G! "F;$! "FE;! LE$! "2;! "F;2!
]7G9D0?! F"! F"! $G! ! F"!
*WWW!
!
$9-7L<9G! ";GD! ";GG! E;"! 2LD! "EF"!
]7G9D0?! LG! LG! "E! ;! F;!
!
X5!/4*5>?,!6(!B56,!,&-(4+5Q-(![7(!5!/4*5>?,!6(!B56,!6*A*87*!8,!58,!2GG;W!4(:5)*+5A(8)(!5,!58,!
6(! ";;;W! 5! /4*5>?,! 6(! 5+(-! 5.4(-(8)5Q-(! (A!A5*,4! 8jA(4,! [7(! 5-! ,7)45-! (-.e/*(-! 6(! 58*A5*-#!
i5A&eA!-(!+(4*1*/5![7(!(A!n5:(B,-!MI!.,7/5!/4*5>?,!6(!B56,W!8?,!6586,!7A!B4586(!/,8)4*&7),!
.545!,-!656,-!6,!/,8/(:M,!6(!C(851*(:!^)5&(:5!"L_#!
i5&(:5!"LQ!TN.:,45>l(-!5B40/,:5-!/,A!(1()*+,!58*A5:!(A!C(851*(:!(!n5:(B,-#!O,8)(!g!kXTW!2GG;!
$9/Y010!
19!
/9L9/l-K<7!
10?!1710?!
(0K7G<I7340!
D90D/XL<K7!
j\'&V!m!
:PP*k!
5J=G0/73[9?!7D/YK0G7?!K08!9L9K.<C0!7-<87G!j\+ok!=0/!(0K7G<I7340!D90D/XL<K7!j\'&V!m!:PP*k!9!5?=nK<9!
7-<87Gs!Z9K9-7G!
5?=nK<9!7-<87G!
T0C<-0?! V2Y-0?! )C<-0?! "7=/<-0?! 562Y190?! #C9?! "09GN0?! "0G89<7?!
9!K0/.<30?!
=0C0710?!
\+o!! \+o!! \+o!! \+o!! \+o!! \+o!! \+o!! \+o!!
:PPW! $9-7L<9G! $""! $;E! $FL! "G2! F"! "GDF! F;G! 2D!
]7G9D0?! "G! "$! "G! $! $! $F! "F! "!
*WWW! $9-7L<9G! E2E! "G$G! $EE! "22! JJ! "L";! EG"! JG!
]7G9D0?! 2$! $"! ;! 2! F! F"! "J! 2!
!
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%-! 5B4*/7:),4(-! &45-*:(*4,-! 4(+(:545A! 7A! A5*,4! *8)(4(--(! 6(! 5.4(86*=5B(AW! (8[758),! [7(! ,-!
.,4)7B7(-(-! -(!A,-)4545A!A5*-! 544,B58)(-! .(458)(! 8,+5-! )e/8*/5-! (!A5*,4! 6(-*8)(4(--(! .(:,-!
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tempo de exposição em relação a estes produtos.  
TA! 4(:5>?,!5,! )*.,!6(! 5.:*/5>?,W! 8,!945-*:! e! 4(5:*=565! /,A!([7*.5A(8),!6(!.7:+(4*=5>?,! /,-)5:!
A5875:W!A5-!(A!C,4)7B5:!MI![7(A!7-(!([7*.5A(8),!A(/58*=56,!^)45),4_#!<,A,!,-!5B4*/7:),4(-!
8?,! 7-5A! A5)(4*5:! 6(! .4,)(>?,W! .,4! (N(A.:,! ,! 15),! *A.(4A(I+(:W! ^1*B745! FD_W! /,A! ,-!
([7*.5A(8),-!/,-)5*-!.,6(!5/,8)(/(4!7A!6(445A(!.545!5-!/,-)5-!6,!5.:*/56,4#!!
!
O*B745!FD!Q!TN(A.:,!6(!7A5!.4I)*/5!*8/,44()5!85!5.:*/5>?,!6,-!5B4,)@N*/,-!
n4586(!.54)(!8?,!:5+5!5!4,7.5!6(!)45&5:M,!'78)5A(8)(!/,A!,7)45-!.(>5-!6(!4,7.5W!,![7(!4(+(:5!
.4(,/7.5>?,! [758),! 5,! 4*-/,! 6(! (N.,-*>?,W! A(-A,! 5--*AW! 8,! 945-*:! 5! .(4/(8)5B(A! [7(! :5+5!
'78)5A(8)(!/,A!,7)45-!.(>5-!e!A5*,4![7(!(A!C,4)7B5:#!!
TA!5A&,-!,-!/5-,-!),A5A!&58M,!6(.,*-!6(!5.:*/5>?,W!-(86,!7A5!&,5!.4I)*/5W!8,!(8)58),!8?,!-(!
-5&(!-(!e!.,4!/57-5!6,-!5B4,)@N*/,-W!-(!.,4!7A5![7(-)?,!6(!M*B*(8(!,7!-(!.(:,!/M(*4,!*8)(8-,!6,-!
.4,67),-#!
%!54A5=(85A(8),!*8/,44(),W!(-)5!5)*+*656(!)(A![7(!-(4!4(5:*=565!87A!:,/5:!1(/M56,!(!:,8B(!6,-!
5:*A(8),-! (! &(&*65-W! (! -(.5456,-! 6,-! :0[7*6,-! (! -@:*6,-! (! .,4! B457-! 6(! ),N*/*656(! 87A! :,/5:! f!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!
3 Exposição- contato com agentes químicos, biológicos e físicos que possam causar danos na saúde, 
aumentando a concentração do contaminante com o tempo,( jarup, 2003). 
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%-! 15),4(-! 65! 8?,! 7)*:*=5>?,! 6,! A5)(4*5:! 6(! .4,)(>?,! /,A.:(),! ,7! 8?,! 7-54(AW! -(B786,! ,-!
*8[7*4*6,-!6(!C,4)7B5:W! 6(+(AQ-(!(A!B4586(!.54)(! f! 15:)5!6(!MI&*),W! 8?,!5/M54(A!8(/(--I4*,!(!
.4I)*/,#! X,! 945-*:W! 5! A5*,4*5! 56A*)(! [7(! 8?,! 7-5! .,*-! 8?,! )(A! 6*-.,80+(:W! )5A&eA! MI! ,7)45-!
/57-5-!/,A,!5!15:)5!6(!MI&*),W!,!/5:,4!(!,!6(-/,8M(/*A(8),#!!
%!15/),!6(!,-!5B4*/7:),4(-!8?,!7-54(A!TCk-!)5A&eA!-(!+(4*1*/5!8,7)4,-!(-)76,-!6,!945-*:#!
P(/(85W! 8,! (-)56,! 6(! S5),! n4,--,! 6,! K7:W! 8,! 945-*:W! (8)4(+*-),7! 2LG! )45&5:M56,4(-! 4745*-! (!
/,8/:7*7![7(!5!A5*,4!.54)(!8?,!7-5!([7*.5A(8),!6(!.4,)(>?,!*86*+*675:W!/,8)76,!7-5A!,!/M5.e7!
$DWDvW!5!AI-/545!"EWF!vW!5-!:7+5-!"LW;!v!(!5-!4,7.5-!*A.(4A(I+(*-!;WFv!^P(/(85!!"#$%&!2GGD_#!
i5A&eA! 8,! (-)76,! 6(! TB*),W! 8,!A78*/0.*,! 6(! C()4,:*85! ! CT! 8,! K7&Ae6*,! 6,! R5:(! 6,! 4*,! K?,!
O458/*-/,! ! CT! 8,! K7&Ae6*,! 6,! R5:(! 6,! 4*,! K?,! O458/*-/,W! ! 1,45A! 4(5:*=56,-! *8[7e4*),-! 5!
5B4*/7:),4(-!-,&4(!5B4,)@N*/,-!(!(-)(!/,8/:7*7![7(!85!5.:*/5>?,!6,-!.4,67),-![70A*/,-!5!A5*,4*5!
7-5+5!TCk-W!8,!(8)58),W!$$W$!v!-@!7-5+5A!*8/,A.:(),W!-(86,!5-!/57-5-!,!/5:,4W!,!6(-/,81,4),!(!,!
A5:Q(-)54!^TB*),W!2GG;_!
%-!*8[7*4*6,-!)bA!A5*-!-*8),A5-!8,!945-*:![7(!(A!C,4)7B5:W!)5A&eA!/,8M(/(A!A5*-!.(--,5-![7(!
-,14(45A!,-!(1(*),-!6,-!5B4,)@N*/,-W!,![7(!.,6(4I!6(+(4Q-(!5,-!5B4,)@N*/,-! -(4(A!A5*-! )@N*/,-!
8(--(!.50-#!%-!-*8),A5-!-(8)*6,-!.(:,-!5B4*/7:),4(-!/,A,!5!*44*)5>?,!,/7:54W!5!.,7/5!-5:*+5W!5!6,4!
6(! /5&(>5W! 5! ),8)745W! ,! A57! (-)54W! 5! 6*1*/7:656(! 4(-.*45)@4*5W! 5! .,7/5! -5:*+5>?,W! +*-?,! )74+5W!
-5:*+5>?,! *8)(8-5W! *44*)5>?,! /7)U8(5W! .,7/5! -5:*+5! (! *8),N*/5>?,! 8,! -58B7(W! )5A&eA! -74B(A!
8,7)4,-!(-)76,-W!/,A,!,!65!P(/(85![7(W!8,!T-)56,!6(!S5),!n4,--,!6,!K7:W!945-*:W!(8)4(+*-),7!2LG!
)45&5:M56,4(-! 4745*-W! /7',-! -*8),A5-! (45A! 5! /(15:(*5! ^JJ! 5B4*/7:),4(-_W! ),8)745-! ^FE! .(--,5-_W!
+@A*),-!^F$!5B4*/7:),4(-_!!(!,7)4,-!/,A,!+*-?,!)74+5W!156*B5W!1(&4(W!*44*)5>?,!/7)U8(5W!=7A&*6,!8,-!
,7+*6,-#!!
m,585!P,-*8M5!
JG! ! c8*+(4-*656(!6(!H+(*4,!
!
<M5+(-!)5A&eAW!5)45+e-!6(!*8[7e4*),-!8,!A78*/0.*,-!6(!c47>70W!P*&(*4,!n,8>5:+(-!(!95*N5!n4586(!
6,!P*&(*4,W!revela que a maioria dos (8)4(+*-)56,-!4(1(4(!)(4!-*8),A5-!/,A,!/(15:(*5W!),8)745-W!
145[7(=5!A7-/7:54W!*44*)5>?,!65!.(:(W!*8-w8*5W!58-*(656(!(!8(4+,-*-A,!^<M5+(-W!2GGJ_#!
X5!(-/,:M5!6,!.4,67),![70A*/,W!8,!945-*:W!5--7A(A![7(!/,A.45A!.(:,!(1(*),W!,![7(!4(+(:5!7A5!
A5*,4! .4(,/7.5>?,! .(:,! -(7! (1(*),! 85-! .45B5-! [7(! (A! 4(:5>?,! f! -75! -5j6(#! T8[758),! [7(! (A!
C,4)7B5:W! 5! A5*,4*5! (-/,:M(! ,! .4,67),! 5! 5.:*/54! .(:5! 4(/,A(865>?,! 6,! )e/8*/,! 65! :,'5W! ,! [7(!
.,6(4*5! -(4! 7A5! &,5! 1,4A5! 85! ),A565! 6(! 6(/*-?,W! A5-! ,! [7(! -(! +(4*1*/5! e! [7(! ,-! .4,67),-!
4(/,A(8656,-!-?,!(A!B4586(!.54)(!*:(B5*-#!!
P(:5)*+5A(8)(! 5! [7(-)?,! 65! /(4)(=5! [7(! ,-! 5B4,)@N*/,-! 15=(A! A5:! f! -5j6(W! 5,! 5A&*(8)(! (! 5!
*A.,4)U8/*5!6(!A5*-!1,4A5>?,!-,&4(!5B4,)@N*/,-W!8,!945-*:W!5-!.(4/(8)5B(8-!-?,!A5*,4(-![7(!(A!
C,4)7B5:W!6(+*6,!5,-!A(-A,-!A,)*+,-!,7!.,4[7(!,-!5B4*/7:),4(-!)bA!A5*-!1,4A5>?,!.(:5!cOHS!(!
kVHS!,7!.(:,!15/),!6(!7-54(A!5B4,)@N*/,-!A5*-!1,4)(-!(W!.,4!*--,W!A5*-!.(4*B,-,-!.545!5!-5j6(!(!
5A&*(8)(#!
!
!
!
!
!
!
!
!
!
!
!
!
TN.,-*>?,!5!5B4,)@N*/,-!(A!/,A78*656(-!5B40/,:5-g!C,4)7B5:!(!945-*:!
V(.54)5A(8),!6(!HA&*(8)(!(!%46(85A(8),!!!!!!!! J"!
"#$%&'()!Q+!")\V,Z5O#_v5V!^,\#,V!5!O5")F5\Z#_v5V!
H!.(4/(.>?,!6,-!*A.5/),-!6,-!5B4,)@N*/,-!8,!5A&*(8)(W!.,4!.54)(!6,-!5B4*/7:),4(-!(A!C,4)7B5:W!e!
A(8,4! 6,! [7(! 8,! 945-*:W! *-),! .,6(4I! 6(+(4Q-(! 5,! 15/),! 6(! 85! <,A78*656(! X,+5! T-.(458>5! ,-!
5B4*/7:),4(-!'I!.,--7045A!1,4A5>?,W!1,48(/*65!.(:,!kVHS!(!.(:5!cOHSW!.,4!*--,W!85!5+5:*5>?,!6,!
*A.5/),!8,!5A&*(8)(!(!85! -5j6(W!,-! 5B4*/7:),4(-!&45-*:(*4,-!A,-)45A!7A5!A5*,4!.(4/(.>?,!6(!
4*-/,!5![7(!(-)?,!(N.,-),-#!
X,!(8)58),W!5A&5-!5-!:,/5:*656(-!5.4(-(8)5A!.4I)*/5-!*8/,44()5-W!/,A,!5!A*-)745!6(!5B4,)@N*/,-W!
8?,!7-5A!([7*.5A(8),!6(!.4,)(>?,! *86*+*675:W!5.:*/5>?,!.,4!&,A&5!/,-)5:W! 15:)5!6(! :(*)745!6,-!
4@)7:,-W! 6(-)*8,! 1*85:! *8/,44(),! 6(! (A&5:5B(8-! (! ,! 15/),! 6(! :5+54(A! 5! 4,7.5! 6(! )45&5:M,!
'78)5A(8)(! /,A! ,7)45-! .(>5-! 6(! 4,7.5#! H! AI! 7)*:*=5>?,! 6,-! 5B4,)@N*/,-! 15=! /,A! [7(! ,-!
5B4*/7:),4(-! )(8M5A!80+(*-! (:(+56,-!6(! (N.,-*>?,! 5! (-)5-! -7&-)U8/*5-W! ^V(:B56,!(! C57AB54)(AW!
2GGFu!P(/(85!!"#$%#W!2GGFu!(!q5/MA58W!2GGJ_#!
X(-)(!(-)76,!8?,!-(!1(=!5!58I:*-(!6,!-,:,!8(A!65!/,8)5A*85>?,!65-!IB75-!(!6,!54W!A5-!)(86,!(A!
/,8)5! ,-! 15/),4(-! /,A,! ,! *8/,44(/),! 6(-)*8,! 1*85:! 65-! (A&5:5B(8-W! 5! A*-)745! 6,-! .4,67),-!
[70A*/,-!(!,!7-,!6(!.4,67),-!)@N*/,-W!6(.4((86(Q-(![7(!(-)(-!-?,!.4('76*/*5*-!.545!,!5A&*(8)(#!!
%7)4,! 5-.(),! *A.,4)58)(! e! [7(W! (A! C,4)7B5:W! 5! A5*,4*5! (-/,:M(! ,! .4,67),! 5! 5.:*/54! .(:,!
4(/,A(8656,!.(:,!)e/8*/,!65!:,'5W!,![7(!.,6(4*5!-(4!7A5!&,5!1,4A5!85!),A565!6(!6(/*-?,W!A5-!,!
[7(!-(!+(4*1*/5!e![7(!5:B78-!6,-!.4,67),-!4(/,A(8656,-!-?,!*:(B5*-#!i,65+*5!8,!945-*:!5--7A(A!
[7(! /,A.45A! .(:,! (1(*),W! ,! [7(! 4(+(:5! 7A5!A5*,4! .4(,/7.5>?,! .(:,! -(7! (1(*),! 85-! .45B5-! (!
A(8,-!/7*656,-!/,A!5!-75!-5j6(#!
cA5! +(=! [7(! -@! e! .,--0+(:! 6*5B8,-)*/54! ,-! -*8),A5-! 65-! *8),N*/5>l(-! [7586,! 5! (N.,-*>?,! e!
4(/(8)(!(!(N*-)(!15:)5!6(!*81,4A5>?,!-,&4(!),N*/*656(!.,4!.54)(!6,!5.:*/56,4W!),485Q-(!A5*-!6*10/*:!
5!*6(8)*1*/5>?,!(A!-*!A(-A,!6,-!-*8),A5-!6(!*8),N*/5>?,#!%7)45!45=?,!-?,!,-!-*8),A5-!8?,!-(4(A!
(-.(/01*/,-#!S5-W!5)45+e-!6(!,7)4,-!(-)76,-W!4(.()(AQ-(!-*8),A5-!6(!*8),N*/5>?,!.4,+,/56,-!.,4!
5B4,)@N*/,-#!X(-)(!(-)76,W!5A&,-!,-!.50-(-!5.4(-(8)5A!(! 4(/,8M(/(A!(--(-!-*8),A5-W!A5-!(A!
S5857-!5-!.(--,5-!5.4(-(8)5A!A5*-!-*8),A5-!6(.,*-!65!5.:*/5>?,W!5!/57-5!.,6(4I!-(4!6(+*6,!f!
A5*,4*5! 7-54! ,! A()5A*6,.M,-#! K(B786,! 5! H8+*-5! (-)(! 5B4,)@N*/,! e! A7*),! .4('76*/*5:! f! -5j6(W!
.4,+,/5!.4,&:(A5!6(!8(74,),N*/*6565W!*A78,),N*/*656(!(!(1(*),-!8,/*+,-!8,!-*-)(A5!(86@/4*8,!(!
4(.4,67),4#!
m,585!P,-*8M5!
J2! ! c8*+(4-*656(!6(!H+(*4,!
!
%-! 5B4*/7:),4(-! .,4)7B7(-(-! 6(+(4*5A! /,A(>54! 5.:*/54! 5! .4,)(>?,! *8)(B4565! ,7! 5B4*/7:)745!
&*,:@B*/5W! 8,! (8)58),! -(B786,! (-)(! (-)76,! (:(-! 8?,! (-)?,! .4(.5456,-! 8(A! *81,4A56,-! .545! 5!
A7658>5![7(!-(!5.4,N*A5#!
P(/,A(865>l(-g!
• V(+(4*5!M5+(4!7A5!A5*,4!1*-/5:*=5>?,!(!+*B*:U8/*5#!
• `5+(4!A5*-!A,8,),4*=5>?,!6,-!5B4,)@N*/,-!15/(!5,!4*-/,!6(!/,8)5A*854!),65!5!.,.7:5>?,#!
• K?,! 8(/(--I4*,-! A5*-! (-)76,-! (A! 6*+(4-5-! I4(5-W! )(86,! (A! /,8)5! 5! [758)*656(! 6(!
.4,67>?,W! /5-,-! 6(! *8),N*/5>?,W! 5! -75! 14([7b8/*5! (! ,-! (1(*),-! 6,-! 5B4,)@N*/,-#! P(5:*=54!
)5A&eA!(-)76,-!-,&4(!,!-,:,W!IB75!(!54!.545!*6(8)*1*/54!,-!80+(*-!6(!*8),N*/5>?,#!!
• S5*-!(-)76,-!(.*6(A*,:@B*/,-!(!4(B*-),!65-!*8),N*/5>l(-!:*B565-!5,-!.4,67),-![70A*/,-#!
• P(5:*=5>?,!6(!8,+,-!.:58,-!.,:0)*/,-!85!-5j6(!(!8,!5A&*(8)(W!A5*-!4*B,4,-,-W![758),!5,-!
5B4,)@N*/,-#!
• i,4854!,-! 4@)7:,-!A5*-!5.(:5)*+,-!.545!5!5B4*/7:)745W!A,6*1*/5>?,!6,!6(-*B8!6,-! 4@)7:,-W!
,7)45!(6*>?,!6(!)(N),!.545!7A5!A(:M,4!+*-*&*:*656(W!/,A!:*8B75B(A!A5*-!5/(--0+(:!(!!A5*-!
.*/),B45A5-!.545!5-!.(--,5-!6(!&5*N5-!M5&*:*)5>l(-#!
• h!8(/(--I4*,!7A5!A5*,4! 1*-/5:*=5>?,!/,A!58I:*-(-!(A! :5&,45)@4*,!6,-!.4,67),-!5B40/,:5-!
+(86*6,-W!.545!8?,!.w4!(A!.(4*B,!5!-5j6(!6,!/,8-7A*6,4!(!1*-/5:*=54!5-!+(865-!85-!:,'5-!
6,-!5B4,)@N*/,-#!
• h! 8(/(--I4*,!A5*-! *81,4A5>?,! (!A5*-! /5A.58M5-! .545! -(8-*&*:*=54! ,! /,8-7A*6,4! .545! 5!
/,A.45!6(!.4,67),-!&*,:@B*/,-#!
• S5*-! (67/5>?,! 5A&*(8)5:! (! -(8-*&*:*=5>?,! .545! ,! 6(-)*8,! 1*85:! 65-! (A&5:5B(8-! 6,-!
.4,67),-![70A*/,-#!
• H-! *8-)*)7*>l(-! 6(+(A! )(4! *81,4A5>?,! /,A.:()5! 6*-.,80+(:! 6,-! .4,67),-! (! 6,-! -(7-!
*A.5/),-!8,!5A&*(8)(!(!8,!M,A(A#!
• i,4854!*:(B5*-!,-!.4,67),-![7(!'I!-?,!.4,*&*6,-!8,7)4,-!.50-(-#!
!
!
!
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V(.54)5A(8),!6(!HA&*(8)(!(!%46(85A(8),!!!!!!!! J$!
"#$%&'()!R+!T,T(,)]O#^,#!
HA54,W! C#! ^";DL_#! YC(4*B,-! 6(! *8),N*/5>?,! *8(4(8)(-! 5,-! .(-)*/*65-#! n45+*656(! 6,! .4,&:(A5! (!
.(4-.(/)*+5-!65!-75!-,:7>?,]#!"#t!<,8B#!85/#!C4(+(8#!H/*6#!i45&#!V,(8>5-!.4,1#W!S5*,!";DL#!K$T!"$#
B%U!6$7W!
HA54,W!C#!^";;G_#!Y%!5/),!4(-.,8-I+(:!(A!.4,)(/>?,!65-!.:58)5-!(!5!.4,)(/>?,!*8)(B4565]#!B:=<7'#
,$?V,W%><!
HA54,W! C#! ^";;;_#! Y%-! (1(*),-! -(/786I4*,-! 6,-! .(-)*/*65-! (! 5! M,A,:,B5>?,]#!I&X!-?8&# ?$8&# 2=<"&#
/?"!:&#+=$:$?Y$'#*W"&#ZZg!FEFQLGF#!!
HA54,W! C#! ^";;;_#! Y%-! 4*-/,-! 6,-! .(-)*/*65-! (A! 5B4*/7:)745! -(4?,! A,)*+,! 6(! .4(,/7.5>?,! (A!
C,4)7B5:\]#!06U$#AW=$%W!"DL$W!K()#!;;g!2GQ2F#!!
HA54,W!C#!^2GGG_#!Y%-!4*-/,-!6,-!.(-)*/*65-!-?,!-*B8*1*/5)*+,-!(A!C,4)7B5:!(!(-)?,!5!-(4!4(67=*6,-!
.(:5!.4I)*/5!65!.4,)(/>?,!*8)(B4565]#!)&X#3<?:&!?$8&#-8<?<[&#$:=&'#F67\<$'#P$6<#JHHHg!DE"QJG$!!
,'%&$-+ ./+ 012234/5,6+ $&7%8"9%:;<6+ =<+ %7&"(*>#$&<6+ =<+ .&$#<(:?$+ "8#<7&%=%+ 0@AABC122B4D-+
EF,G.&<66-+EFHIJ+AK1LMNNAL@MLN++
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6(!<*b8/*5-!HB4I4*5-!+#$$!8#2!a*-&,5!6(=#!2G"G#!
H8*.:5!^2GGJ_#YS5875:!ie/8*/,!K(B7458>5!85!c)*:*=5>?,!6(!C4,67),-!O*),154A5/b7)*/,-]#!V*.,8*+(:!
(Ag!M)).gdd{{{#/7:)*+545-(B7458/5#/,AdP7&4*/5-dS5875:i(/8*/,O*),154A5/(7)*/,-#.61#!
H8+*-5!^2GGD_#]!P(-067,-!6(!5B4,)@N*/,-!(A!5:*A(8),-]#P(+#!K5j6(!Cj&:*/5!+#FG!8#2!K?,!C57:,!5&4#!
2GGD#!
H7B7-),W! a!n!K#u!<548(*4,W! O! Ou!C*B85)*W!qu!P*B,)),W!P!Su!O4*(64*/MW!u! O54*5W!X!S!s#!9j4*B,W!H#<#u!
O4(*)5-W! R#S#i#u! n7*67//*! O*:M,W! T#W^2G"2_#! YV,--*b! H9PHK<%! ! cA! 5:(4)5! -,&4(! ,-! *A.5/),-! 6,-!
5B4,)@N*/,-!85!-5j6(]#!H9PHK<%W!P*,!6(!m58(*4,W!m78M,!6(!2G"2#!2!C54)(#!"$L.#!!
9(:A,8)W! P#! H#u! ,(M:(4W! C#! n#! ^";;E_#! Y! C4,)(/)*8B! B4,786{5)(4! 586! (8658B(4(6! -.(/*(-#!
k8)(B45)(6.(-)! A585B(A(8)! *8! -/M,,:-]#! c8*+(4-*)o! ,1! O:,4*65#! V*-.,8*+(:! (A! g!
M)).gdd{{{#*15-#71:#(67d-/M,,:*.Ad)(/M."2#M)A#!!
m,585!P,-*8M5!
JF! ! c8*+(4-*656(!6(!H+(*4,!
!
9,/M8(4W!P,-58o#! ^2GGJ_! YK*-)(A5!X5/*,85:!6(! k81,4A5>l(-!i@N*/,QO54A5/,:@B*/5-! KkXki%s!(!5-!
*8),N*/5>l(-! M7A585-! .,4! 5B4,)@N*/,-! 8,! 945-*:]#! <*b8/#! -5j6(! /,:()*+5!+,:#"2!8,#"!P*,! 6(!
m58(*4,!m58#dS54#!2GGJ!
9,/-M*8*Wa#!^2GGD_#!YH+5:*5>?,!65!6(.,-*>?,!65!/5:65!6(!.7:+(4*=5>?,!(A!178>?,!6,!)*.,!6(!.,8)5!
(!6,!+,:7A(!6(!5.:*/5>?,W!85!/7:)745!65!-,'5]#!i(-(!6(!A(-)456,!(A!5B4,8,A*5W!c8*+(4-*656(!6,!
%(-)(!6,!C5458I#!!
<54+5:M,W! <#! K?,! K*A?,! ^2GGG_#! YP(67>?,! 6,! 4*-/,! (! 6,-! *A.5/)(-! 5A&*(8)5*-! 85! 5.:*/5>?,! 6,-!
.4,67),-!1*),154A5/b7)*/,-]#!J&X#3<?:&#?$8&#36"=68&'!E<]&#JHHHg!JLQE"#!
<M5+(-W! i5)*585! R*(*45! K,7=5! ^2GGJ_# “H+5:*5>?,! 6,! *A.5/),! 6,! 7-,! 6(! 5B4,)@N*/,-! (A!
)45&5:M56,4(-! 4745*-! 6,-! A78*/0.*,-! 6(! P*&(*4,! n,8>5:+(-W! 95*N5! n4586(! 6,! P*&(*4,! (! c47>70Q
C*570]u! V*--(4)5>?,! ^S(-)456,_! 65! c8*+(4-*656(! O(6(45:! 6,! <(54I#! ! ! O5/7:656(! 6(! S(6*/*85#!
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